
Thermo Nutech
W.O. No. N9-09-157-7216

FEB 1 4 2000J

EDMC
Bechtel Hanford Inc.

SDG H0539

Case Narrative

1.0 GENERAL
Bechtel Hanford Inc. Sample Delivery Group H0539 is composed of
designated under SAF No. B99-078 with a Project Designation
characterization-200-CW-1 OU.

two solid (soil) samples
of: 200 Area Source

The samples were received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the TNU Sample Receipt Checklist. Results were faxed to BHI
on November 4, 1999 (Technetium, Gamma Scan, Total Uranium and Tritium), November
12, 1999 (Americium-241, Neptunium-237, Isotopic Plutonium, Isotopic Thorium and Total
Strontium) and November 15, 1999 (Nickel-63).

2.0 ANALYSIS NOTES

2.1 Gamma Scan Analyses
No problems were encountered

2.2 Total Strontium Analyses
No problems were encountered
performed on the QC blank.

2.3 Americium-241 Analyses
No problems were encountered

2.4 Neptunium-237 Analyses
No problems were encountered

2.5 Isotopic Plutonium Analyses
No problems were encountered

2.6 Isotopic Thorium Analyses
No problems were encountered

2.7 Technetium-99 Analyses
No problems were encountered

during the course of the analyses.

during the course of the analyses. A recount was

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.

during the course of the analyses.
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Positive Tc99
activity greater than the sample MDA but less than the RDL was detected in the C
blank.

2.8 Total and Isotopic Uranium Analyses
Isotopic Uranium was to be ordered by BHI after reviewing data from the Total
Uranium testing. No Isotopic Uranium analysis was requested. No problems were
encountered during the course of the analyses.



2.9 Tritium Analyses
No problems were encountered during the course of the analyses.

2.10 Nickel-63 Analyses
No problems were encountered during the course of the analyses.



SDG 7216

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

SAMPLE SUMMARY
Client Hanford

Contract TRB-sBB-207925

Case no SDG 40539

LAB CHAIN OF

CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED

BOWBTl

BOWBT2

Method Blank

Lab Control Sample

Duplicate (N909157-01)

200 B pond (B8758) >15' SOLID N909157-01 B99-078 B99-078-122 09/20/99 09:50

200 B pond (B8758) >15' SOLID N909157-02 B99-078 B99-078-122 09/20/99 11:40

SOLID N909137-04 B99-078

SOLID N909137-03 B99-078

200 B pond (B8758) >15' SOLID N909157-05 B99-078 09/20/99 09:50

SAMPLE SUMMARY
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SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

For. DVD-CS

Version 3.06
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SDG 7216

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP 10539

QC SUMMARY
Client Hanford

Contract TRB-SHB-207925

Case no SDG H0539

CHAIN OF

OC BATCH CUSTODY CLIENT SAMPLE ID

% SAMPLE

MATRIX SOLIDS AMOUNT

BASIS DAYS SINCE LAB

AMOUNT RECEIVED COLL SAMPLE ID

7214 Method Blank SOLID N909137-04 7214-004

Lab Control Sample SOLID N909137-03 7214-003

7216 B99-078-122 BOWBT1 SOLID 95.7 09/22/99 2 N909157-01 7216-001

BCWBT2 SOLID 95.5 09/22/99 2 N909157-02 7216-002

Duplicate (N909157-01) SOLID 95.7 09/22/99 2 N909157-05 7216-005

QC SUmmARY

Page 1

SUMMARY DATA SECTION
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DEPARTMENT

SAMPLE ID

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-OS

Version 3.06

Report date 11/15/99



SDG 7216

Contact kevin C. Jhnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP 110539

PREP BATCH SUMMARY
Client Hanford

Contract TRB-SBB-207925

Case no SDG H0539

PREPARATION ERROR PLANCIJETS ANALYZED QUALI-
TEST MATRIX METHOD BATCH 2a % CLIENT MORE RE BLANK LCS DUP/ORIG MS/OKIU PIERS

Alpha Spectroscopy

AM SOLID Americium 241 in Soil 6904-018 5.0 2 1 1 1/1

NP SOLID Neptunium in Soil 6904-018 5.0 2 1 1 1/1

PU SOLID Plutonium, Isotopic in Solids 6904-018 5.0 2 1 1 1/1

TH SOLID Thorium, Isotopic in Soil 6904-018 5.0 2 1 1 1/1

Beta Counting

SR SOLID Total Strontium in Soil 6904-018 10.0 2 1 1 1/1

TC SOLID Technetium 99 in Soil 6904-018 10.0 2 1 1 1/1

Gamma Spectroscopy

GAM SOLID Gamma Scan 6904-018 15.0 2 1 1 1/1

Kinetic Phosphorimetry

U_T SOLID Uranium, Total in Soil 6904-018 9.0 2 1 1 1/1

Liquid Scintillation Counting

H SOLID Tritium in Soil 6904-018 10.0 2 1 1 1/1

NI L SOLID Nickel 63 in Soil 6904-018 10.0 2 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

Lab id TMANC

Protocol Hanford

PREP BATCH SUMMARY Version Ver 1.0

Page 1 Form DVD-PBS

SUMMARY DATA SECTION Version 3.06

Page 5 Report date 11/15/99



SDG 7216

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

WORK SUMMARY
Client Hanford

Contract TRB-SBB-207925

Case no FDG H0539

CLIENT SAMPLE ID

LOCATION

CUSTODY SAP No

MATRIX

LAB SAMPLE ID

COLLECTED

RECEIVED PLANCHET

SUT-

TEST FIX ANALYZED REVIEWED BY METHOD

BOWBT1 N909157-01 7216-001 AM 11/10/99 11/12/99 NOV Americium 241 in Soil

200 B pond (B8758) >15' SOLID 09/20/99 7216-001 CAM 10/28/99 11/04/99 NOV Gamma Scan

B99-078-122 B99-078 09/22/99 7216-001 H 10/28/99 11/04/99 NJT Tritium in Soil

7216-001 NIL 11/11/99 11/15/99 NOV Nickel 63 in Soil

7216-001 NP 11/06/99 11/12/99 NJV Neptunium in Soil

7216-001 PU 11/10/99 11/12/99 NJV Plutonium, Isotopic in Solids

7216-001 SR 11/06/99 11/12/99 NJV Total Strontium in Soil

7216-001 TO 10/26/99 11/04/99 NJV Technetium 99 in Soil

7216-001 TN 11/02/99 11/12/99 NJV Thorium, Isotopic in Soil

7216-001 UT 10/20/99 11/04/99 NJV Uranium, Total in Soil

BOWBT2 N909157-02 7216-002 AN 11/10/99 11/12/99 NoJV Americium 241 in Soil

200 B pond (B8758) >15' SOLID 09/20/99 7216-002 CAM 10/28/99 11/04/99 NOV Gamma Scan

B99-078-122 B99-078 09/22/99 7216-002 H 10/27/99 11/04/99 NOV Tritium in Soil

7216-002 NIL 11/11/99 11/15/99 NJV Nickel 63 in Soil

7216-002 NP 11/06/99 11/12/99 NJV Neptunium in Soil

7216-002 PU 11/10/99 11/12/99 NJV Plutonium, Isotopic in Solids

7216-002 SR 11/06/99 11/12/99 NJV Total Strontium in Soil

7216-002 TC 10/25/99 11/04/99 NOV Technetium 99 in Soil

7216-002 TH 11/02/99 11/12/99 NJV Thorium, Isotopic in Soil

7216-002 UT 10/20/99 11/04/99 NJV Uranium, Total in Soil

Method Blank N909137-04 7214-004 AM 11/10/99 11/12/99 NJV Americium 241 in Soil

SOLID 7214-004 CAN 10/27/99 11/03/99 NJV Gamma Scan

B99-078 7214-004 H 10/28/99 11/03/99 NJV Tritium in Soil

7214-004 NI L 11/11/99 11/15/99 NOV Nickel 63 in Soil

7214-004 NP 11/08/99 11/12/99 NOV Neptunium in Soil

7214-004 PU 11/10/99 11/12/99 NJV Plutonium, Isotopic in Solids

7214-004 SR 11/10/99 11/12/99 NOV Total Strontium in Soil

7214-004 TC 10/27/99 11/03/99 NJV Technetium 99 in Soil

7214-004 TH 11/02/99 11/12/99 NJV Thorium, Isotopic in Soil

7214-004 UT 10/18/99 11/03/99 NJV Uranium, Total in Soil

WORK SUMARY

Page 1
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

SOG 7216

Contact Kevin C. Jhnson WORK SUMMARY, cont.
Client Hanford

Contract TRB--SHP-207925

Case no SDG 10539

CLIENT SAMPLE ID

LOCATION MATRIX

LAB SAMPLE ID

COLLECTED

CUSTODY SAF No RECE1VED PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD

Lab Control Sample N909137-03 7214-003 AM 11/10/99 11/12/99 NJV Americium 241 in Soil

SOLID 7214-003 GAM 10/27/99 11/03/99 NJV Gamma Scan

B99-078 7214-003 H 10/27/99 11/03/99 NJV Tritium in Soil

7214-003 NI L 11/11/99 11/15/99 NJV Nickel 63 in Soil

7214-003 NP 11/08/99 11/12/99 NJV Neptunium in Soil

7214-003 PU 11/10/99 21/12/99 NJV Plutonium, Isotopic in Solids

7214-003 SR 11/06/99 11/12/99 NJV Total Strontium in Soil

7214-003 TC 10/25/99 11/03/99 NJV Technetium 99 in Soil

7214-003 TH 11/02/99 11/12/99 NOV Thorium, Isotopic in Soil

7214-003 U T 10/18/99 11/03/99 NJV Uranium, Total in Soil

Duplicate (N909157-01) N909157-05 7216-005 AM 11/10/99 11/12/99 NJV Americium 241 in Soil

200 B pond (B8758) >15' SOLID 09/ 0/99 7216-005 GAM 10/29/99 11/04/99 NOV Gamma Scan

B99-078 09/22/99 7216-005 H 10/27/99 11/04/99 NJV Tritium in Soil

7216-005 NIL 11/11/99 11/15/99 NJV Nickel 63 in Soil

7216-005 NP 11/06/99 11/12/99 NOV Neptunium in Soil

7216-005 PU 11/09/99 11/12/99 NJV Plutonium, Isotopic in Solids

7216-005 SR 11/06/99 11/12/99 NJV Total Strontium in Soil

7216-005 TC 10/26/99 11/04/99 NJV Technetium 99 in Soil

7216-005 TH 11/02/99 11/12/99 NJV Thorium, Isotopic in Soil

7216-005 UT 10/20/99 11/04/99 NJV Uranium, Total in Soil

WORK SUMMARY

Page 2

SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CWS

Version 3.06

Report date 11/15/99
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

SDG 7216

Contact Kevin C. Johnson WORK SUMMARY, cont .
Client Hanford

Contract TRB-SBB-207925

Case no SDG H0539

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LOS DP SPIKE TOTAL

AM B99-078 Americium 241 in Soil AM/CMPLATE 2 1 1 1 5

GAM B99-078 Gamma Scan GAMMAHI 2 1 1 1 5

H B99-078 Tritium in Soil EPA906.0 2 1 1 1 5

NIL B99-078 Nickel 63 in Soil N163LSC 2 1 1 1 5
NP B99-078 Neptunium in Soil NP237PLATE 2 1 1 1 5

PU B99-078 Plutonium, Isotopic in Solids PUPLATE 2 1 1 1 5

SR B99-078 Total Strontium in Soil SRTOTAL 2 1 1 1 5

TC B99-078 Technetium 99 in Soil TC99TRLSC 2 1 1 1 S

TH B99-078 Thorium, Isotopic in Soil THPLATE 2 1 1 1 5

U T 299-07B Uranium, Total in Soil UKPA 2 1 1 1 5

TOTALS 20 10 10 10 so

WORK SUMMARY

Page 3

SUMMARY DATA SECTION
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Lab id TMANC
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

METHOD BLANK
Method Blank

SDG 7216 Client/Case no Hanford SDG H0539

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909137-04 Client sample id Method Blank

Dept sample id 7214-004 Material/Matrix SOLID
SAF No B99-078

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 0.024 0.050 0.084 400 U H

Technetium 99 14133-76-7 1.50 0.22 0.48 15 J TC

Neptunium 237 13994-20-2 0.021 0.028 0.021 NP

Total Uranium (ug/g) 7440-61-1 -0.001 0.002 0.005 1.0 U UT

Plutonium 238 13981-16-3 -0.013 0.10 0.19 1.0 U PU

Plutonium 239/240 PU-239/240 0.025 0.076 0.16 1.0 U PU

Nickel 63 13981-37-8 0.520 1.2 2.0 30 U NIL

Americium 241 14596-10-2 0.004 0.016 0.030 1.0 U AM

Total Strontium SR-RAD -0.111 0.13 0.19 1.0 U SR

Thorium 228 14274-82-9 -0.027 0.054 0.12 1.0 U TH

Thorium 230 14269-63-7 -0.013 0.080 0.15 1.0 U TH

Thorium 232 TH-232 0.013 0.027 0.051 1.0 U TH

Potassium 40 13966-00-2 U 0.66 U GAM

Cobalt 60 10198-40-0 U 0.042 0.050 U GAM

Cesium 137 10045-97-3 U 0.044 0.10 U GAM

Europium 152 14683-23-9 U 0.10 0.10 U GAN

Europium 154 15585-10-1 U 0.11 0.10 U GAM

Europium 155 14391-16-3 U 0.091 0.10 U GAM

Radium 226 13982-63-3 U 0.076 0.10 U GAM

Radium 228 15262-20-1 U 0.19 0.20 U GAM

Thorium 228 14274-82-9 U 0.054 U CAM

Thorium 232 TH-232 U 0.19 U GAM

Americium 241 14596-10-2 U 0.098 U GAM

Uranium 238 U-238 U 4.3 U GAM

Uranium 235 15117-96-1 U 0.14 U GAM

200 Area Source chrctztn-200-CW-1 OU

QC-BLANK 32094

METHOD BLANKS

Page 1

SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 11/15/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

Lab Control Sample

SDG 7216

Contact Kevin C. Johnson

Lab sample id N909137-03

Dept sample id 7214-003

Client/Case no Hanford SDG H0539
Case no TRB-SPB-207925

Client sample id Lab Control Sample

Material/Matrix SOLID

SAF No B99-078

RESULT 2v ERR MDA RDL QUALI- ADDED 2a ERR REC 3a LMrS PROTOCOL

ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g % (TOTAL) LIMITS

Tritium

Technetium 99

Neptunium 237

Total Uranium (ug/g)

Plutonium 238

Plutonium 239/240

Nickel 63

Americium 241

Total Strontium

Thorium 230

Cobalt 60

Cesium 137

4.89

52.0

11.0

34.8

9.48

9.93

132

10.4

13.6

22.5

1.36

1.44

0.15

1.8

0.65

4.1

0.88

0.92
3.5

0.77

0.41

1.1

0.066

0. 056

0.084

0.47

0.049

0.049
0.053

0.043

1.9

0.047

0.17

0.16

0.029

0.035

400

15 B

1.0

1.0

1.0

30

1.0

1.0

1.0

0.050

0.10

H 4.84 0.19 101 83-117 80-120

TC 54.1 2.2 96 84-116 80-120

NP 11.9 0.48 92 88-112

U T 41.2 1.6 84 80-120 80-120

PU 10.0 0.40 95 84-116 80-120

PU 10.6 0.42 94 84-116 80-120

NIL 134 5.4 99 84-116

AM 10.5 0.42 99 85-115 80-120

SR 12.4 0.50 110 82-118

T1 20.4 0.82 110 87-113

GAM 1.49 0.060 91 78-122 80-120

GAM 1.54 0.062 94 77-123 80-120

200 Area Source chrctztn-200-CW-1

QC-LCS 32093

LAB CONTROL SAMPLES

Page 1
SUMMARY DATA SECTION
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N909137-03

LAB CONTROL SAMPLE

OU

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-LCS

Version 3.06

Report date 11/15/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

DUPLICATE
N909157-05 BoWBT1

SDG 7216 Client/Case no Hanford SG H0539

Contact Kevin C. Johnson Case no TRB-SBB-207925

DUPLICATE ORIGINAL

Lab sample id N909157-05 Lab sample id N909157-01 Client sample id BOWBTI
Dept sample id 7216-005 Dept sample id 7216-001 Location/Matrix 200 B pond (P8758) >15' SOLID

Received 09/22/99 Collected 09/20/99 09:50

% solids 95.7 % solids 95.7 Custody/SAF No B99-078-122 P99-078

DUPLICATE 2a ERR MDA RDL QUALI- ORIGINAL 2y ERR MDA QUALI- RPD 3a PROT

ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g (COUNT) pCi/g FIERS % TOT LIMIT

Tritium -0.002 0.051 0,086 400 U H -0.00B 0.051 0.087 U -

Technetium 99 142 0.21 0.44 15 JR TC 1.33 0.27 0.67 JB 7 43

Neptunium 237 0.013 0.026 0.053 U NP 0 0.015 0.035 U -

Total Uranium (ug/9) 0.420 0.049 0.005 1.0 J UT 0.427 0.049 0.005 J 2 31

Plutonium 238 0 0.61 1.0 U PU 0.009 0.053 0.098 U -

Plutonium 239/240 0 0.61 1.0 U PU 0 0.035 0.098 U -

Nickel 63 0.506 1.2 1.9 30 U NIL 0.346 1.2 2.0 U -

Americium 241 -0.007 0.021 0.043 1.0 U AM 0.025 0.033 0.055 U -

Total Strontium 0.006 0.11 0.16 1.0 U SR -0.009 0.11 0.15 U -

Thorium 228 0.629 0.14 0.11 1.0 J TH 0.717 0.14 0.089 J 13 45

Thorium 230 0.589 0.15 0.24 1.0 J TH 0.592 0,15 0.24 J 1 55

Thorium 232 0.527 0.11 0.048 1.0 J TH 0.567 0.12 0.047 1 7 46

Potassium 40 10.9 1.3 0.79 GAM 9.60 1.6 1.2 13 44

Cobalt 60 U 0.085 0.050 U CAM U 0.099 U -

Cesium 137 U 0.057 0.10 U GAM U 0.081 U -

Europium 152 U 0.17 0.10 U GAM U 0.17 U -

Europium 154 U 0.24 0.10 U GAM U 0.28 U -

Europium 155 U 0.16 0.10 U GAM U 0.11 U -

Radium 226 0.462 0.14 0.15 0.10 GAM 0,534 0.14 0.13 14 68

Radium 228 0 377 0.32 0.34 0.20 GAM 0.668 0.35 0.40 56 140

Thorium 228 0.522 0.082 0.080 GAM 0.555 0.075 0.075 6 44

Thorium 232 0.377 0.32 0.34 GAM 0.668 0.35 0.40 56 140

Americium 241 U 0.20 U GAM U 0.081 U -

Uranium 238 U 8.1 U GAM U 12 U -

Uranium 235 U 0.22 U CAM U 0.21 U -

200 Area Source chrctztn-200-CW-1 OU

DUPLICATES

Page 1
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DUP

Version 3.06
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TMA/RICHMOND
SAMPLE DELIVERY GROUP 110539

DUPLICATE, cont.

SDG 7216

Contact Kevin C. Johnson

DUPLICATE

Lab sample id N909157-05

Dept sample id 7216-005

% solids 95.7

ORIGINAL

Lab sample id N909157-01

Dept sample id 7216-001

Received 09/22/99

% solids 95.7

Client/Case no ianford SDG H0539

Case no TPB-FPB-207925

Client sample id DOWBTi

Location/Matrix 200 B pond (98758) >15' SOLID

Collected 09/20/99 09:50

Custody/SAF No B99-078-122 B99-078

QC-DUP#1 12221

DUPLICATES

Page 2

SUMMARY DATA SECTION

Page 12

N90915 7-05 ROWBT1

Lab id TMANC

Protocol Hanford

Version Ver 1.0
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Version 3.06
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

DATA SHEET

SDG 7216 Client/Case no Hanford SDG H0539
Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909157-01 Client sample id BOWET1

Dept sample id 7216-001 Location/Matrix 200 B pond (B8758) >15' SOLID

Received 09/22/99 Collected 09/20/99 09:50

k solids 95.7 Custody/SAF No B99-078-122 B99-078

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FlERS TEST

Tritium 10028-17-8 -0.008 0.051 0.087 400 U H

Technetium 99 14133-76-7 1.33 0.27 0.67 15 JB TC

Neptunium 237 13994-20-2 0 0.015 0.035 U NP

Total Uranium (ug/g) 7440-61-1 0.427 0.049 0.005 1.0 J U_T

Plutonium 238 13981-16-3 0.009 0.053 0.098 1.0 U PU

Plutonium 239/240 PU-239/240 0 0.035 0.098 1.0 U PU

Nickel 63 1398-37-8 0.346 1.2 2.0 30 U NI_L

Americium 241 14596-10-2 0.025 0.033 0.055 1.0 U AM

Total Strontium SR-RAD -0.009 0.11 0.15 1.0 U SR

Thorium 228 14274-82-9 0.717 0.14 0.089 1.0 J TH

Thorium 230 14269-63-7 0.592 0.15 0.14 1.0 J TH

Thorium 232 TH-232 0.567 0.12 0.047 1.0 J TH

Potassium 40 13966-00-2 9.60 1.6 1.2 CAM

Cobalt 60 10198-40-0 U 0.099 0.050 U CAM

Cesium 137 10045-97-3 U 0.081 0.10 U CAM

Europium 152 14683-23-9 U 0.17 0.10 U CAM

Europium 154 15585-10-1 U 0.28 0.10 U CAM

Europium 155 14391-16-3 U 0.11 0.10 U CAM

Radium 226 13982-63-3 0.534 0.14 0.13 0.10 CAM

Radium 228 15262-20-1 0.668 0.35 0.40 0.20 CAM

Thorium 228 14274-82-9 0.555 0.075 0.075 CAM

Thorium 232 TH-232 0.66B 0.35 0.40 CAM

Americium 241 14596-10-2 U 0.081 U CAM

Uranium 238 U-238 U 12 U CAM

Uranium 235 15117-96-1 U 0.21 U CAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 1

SUMMARY DATA SECTION
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N909157-01 BOWBTI

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 11/15/99



N909157-02

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

DATA SHEET
BOWBT2

SDG 7216 Client/Case no Hanford SDG H0539

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909157-02 Client sample id BOWBT2

Dept sample id 7216-002 Location/Matrix 200 B pond (B8758) >15' SOLID

Received 09/22/99 Collected 09/20/99 11:40

% solids 95.5 Custody/SAF No B99-078-122 B99-078

RESULT 2a ERR MDA ROL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Tritium 10028-17-8 0.047 0.053 0.087 400 U H

Technetium 99 14133-76-7 1.46 0.47 0.50 15 JB TC

Neptunium 237 13994-20-2 0.009 0.018 0.035 U NP

Total Uranium (ug/g) 7440-61-1 0.370 0.042 0.005 1.0 J U_T

Plutonium 238 13981-16-3 -0.015 0.029 0.081 1.0 U PU

Plutonium 239/240 PU-239/240 0 0.029 0.081 1.0 U PU

Nickel 63 13981-37-8 0.216 1.2 2.0 30 U NIL

Americium 241 14596-10-2 0.010 0.021 0.033 1.0 U AM

Total Strontium SR-RAD 0.053 0.094 0.16 1.0 U SR

Thorium 228 14274-82-9 0.415 0.13 0.13 1.0 1 TH

Thorium 230 14269-63-7 0.394 0.13 0.15 1.0 J TH

Thorium 232 TH-232 0.432 0.10 0.049 1.0 J TH

Potassium 40 13966-00-2 12.1 1.4 0.75 CAM

Cobalt 60 10198-40-0 U 0.078 0.050 U GAM

Cesium 137 10045-97-3 U 0.064 0.10 U GAM

Europium 152 14683-23-9 U 0.17 0.10 U GAM

Europium 154 15585-10-1 U 0.25 0.10 U GAM

Europium 155 14391-16-3 U 0.15 0.10 U GAM

Radium 226 13982-63-3 0.439 0.11 0.11 0.10 GAM

Radium 228 15262-20-1 0.513 0.26 0.28 0.20 CAM

Thorium 228 14274-82-9 0.529 0.076 0.075 GAM

Thorium 232 TH-232 0.513 0.26 0.28 GAM

Americium 241 14596-10-2 U 0.19 U GAM

Uranium 238 U-238 U 8.7 U GAN

Uranium 235 15117-96-1 U 0.21 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 14

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 11/15/99



Test AM Matrix SOLID

SDG 7216

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP E0539

METHOD SUMMARY
AMERICIUM 241 IN SOIL

ALPHA SPECTROSCOPY

Client Hanford

Contract TRP-SPB-207925

Case no SDG F0539

RESULTS

CLIENT SAMPLE ID

LAB RAW SUP

SAMPLE ID TEST FIX

Preparation batch 6904-018

BOWBT1 N909157-01 7216-001 U

BOWBT2 N909157-02 7216-002 U

ELK (QC ID-32094) N909137-04 7214-004 U

LCS (QC ID=32093) N909137-03 7214-003 ok

Duplicate (N909157-01) N909157-05 7216-005 - U

Nominal values and limits from method RDLs (pCi/g) 1.0

200 Area Source chrctztn-200-CW-1 OU

METHOD PERFORMANCE
LAB RAW SUF- MDA ATIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-018 2a prep error 5.0 % Reference Lab Notebook 6904 pg. 018

BOWBT1 N909157-01 0.055 0.500 74 760 51 11/08/99 11/10 SS-057

BOWBT2 N909157-02 0,033 0.500 90 765 51 11/08/99 11/10 SS-059

ELK (QC ID=32094) N909137-04 0.030 0.500 78 793 11/08/99 11/10 SS-016
LCS (QC ID=32093) N909137-03 0.047 0.500 73 793 11/08/99 11/10 SS-015

Duplicate (N909157-01) N909157-05 0.043 0.500 86 765 51 11/08/99 11/10 SS-060

(QC ID=32221)

Nominal values and limits from method 1.0 0.500 20-105 700 100 180

AVERAGES ± 2 SD MDA 0.042 ± 0.020

FOR 5 SAMPLES YIELD 80 ± 15

METHOD SUMMARIES

Page 1

SUMMARY DATA SECTION

Page 15

PLANCHET

Americium

241

PROCEDURES REFERENCE AM/CMPLATE

EP-060 Soil Preparation, rev 0

EP-070 Soil Dissolution, rev 0

EP-940 Plutonium Purification, rev 0

EP-960 Americium-Curium Purification, rev 0

EP-008 Heavy Elements Electroplating, rev 0

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/15/99



Test NP Matrix SOLID

SDG 7216

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP 10539

METHOD SUMMARY
NEPTUNIUM IN SOIL

ALPHA SPECTROSCOPY

Client Hanford

Contract TRB-SBB-207925

Case no SDG H0539

RESULTS

CLIENT SAMPLE ID

LAB RAW SUP-

SAMPLE ID TEST FIX PLANCHET

Preparation batch 6904-018

BOWBTI N909157-01 7216-001 U

BOWBT2 N909157-02 7216-002 U

BLK (QC ID-32094) N909137-04 7214-004 0.021

LCS (QC ID=32093) N909137-03 7214-003 ok

Duplicate (N909157-01) N909157-05 7216-005 - U

Nominal values and limits from method EDLE (pCi/g)

200 Area Source chrctztn-200-CW-l OU

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-018 2u prep error 5.0 % Reference Lab Notebook 6904 pg. 018

BOWBT1 N909157-01 0.035 0.500 56 200 47 11/03/99 11/06 BETA

BOWBT2 N909157-02 0.035 0.500 45 200 47 11/03/99 11/06 BETA

ELK (QC ID=32094) N909137-04 0.021 0.500 30 200 11/03/99 11/08 BETA

LCS OQC ID-32093) N909137-03 0.049 0.500 39 200 11/03/99 11/08 BETA

Duplicate (N909157-01) N909157-05 0.053 0.500 63 200 47 11/03/99 11/06 BETA

(QC ID-32221)

Nominal values and limits from method 0.500 20-105 100

AVERAGES 1 2 SD MDA 0.039 1 0.026

FOR S SAMPLES YIELD 47 ± 26

METHOD SUMMARIES

Page 2

SUMMARY DATA SECTION

Page 16

Neptunium

237

PROCEDURES REFERENCE NP237PLATE

EP-060 Soil Preparation, rev 0

EP-070 Soil Dissolution, rev 0

EP-930 Neptunium Purification, rev 0

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/15/99



Test PU Matrix SOLID

SDG 7216

Contact Kevin C. Johlron

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

METHOD SUMMARY
PLUTONIUM, ISOTOPIC IN SOLIDS

ALPHA SPECTROSCOPY

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Client Hanford

Contract TRP-SBB-207925

Case no SDG H0539

Plutonium Plutonium

238 239/240

Preparation batch 6904-018

BOWBT1 N909157-01 7216-001 U U

BOWBT2 N909157-02 7216-002 U U

ELK (QC ID=32094) N909137-04 7214-004 U U

LCS (QC ID=32093) N909137-03 7214-003 ok ok

Duplicate 1N909157-01) N909157-05 7216-005 - U - U

Nominal values and limits from method REDL (pCi/g) 1-0 1.0

200 Area Source chrctztn-200-CW-l Oil

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % sin keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-018 2a prep error 5.0 % Reference Lab Notebook 6904 pg. 018

BOWBT1 N909157-01 0.098 0.500 35 760 51 11/09/99 11/10 SS-058

BDWBT2 N909157-02 0.081 0.500 41 795 51 11/09/99 11/10 SS-012

BLK (QC ID=32094) N909137-04 0.19 0.500 24 795 11/09/99 11/10 SS-009

LCS (QC ID=32093) N909137-03 0.053 0.500 53 760 11/09/99 11/10 SS-055

Duplicate (N909157-01) N909157-05 0.500 46 22 50 11/09/99 11/09 SS-027

(QC ID=32221)

Nominal values and limits from method 1.0 0.500 20-105 10 100 180

AVERAGES ± 2 SD MDA 0.11 f 0.12

FOR 5 SAMPLES YIELD 40 ± 22

METWOD StMIARIES

Page 3

SUMMARY DATA SECTION

Page 17

PROCEDURES REFERENCE PUPLATE

EP-060 Soil Preparation, rev 0
EP-070 Soil Dissolution, rev 0

EP-940 Plutonium Purification, rev 0

EIP-00B Heavy Elements Electroplating, rev 0

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/15/99



Test TH Matrix SOLID
SDG 7216

Contact Kevin C. J.hr.on

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

METHOD SUMMARY
THORIUM, ISOTOPIC IN SOIL

ALPHA SPECTROSCOPY

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Client Hanford

Contract TRB-SDB-207925

Case no SDG P0539

Thorium 228 Thorium 230 Thorium 232

Preparation batch 6904-018

BOWBT1 N909157-01 7216-001 0.717 J 0.592 J 0.567 J

BOWBT2 N909157-02 7216-002 0.415 J 0.394 J 0.432 J

ELK (QC 1D=32094) N909137-04 7214-004 U U U

LCS CQC ID=32093) N909137-03 7214-003 ok

Duplicate {N909157-01) N909157-05 7216-005 ok J ok J ok J

Nominal values and limits from method RDLs (pCi/g) 1.0 1.0 1.0

200 Area Source chrctztn-200-CW-1 OU

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EI COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TIMN % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-018 2a prep error 5.0 % Reference Lab Notebook 6904 pg. 018

BOWBTI N909157-01 0.14 0.250 99 784 43 11/01/99 11/02 SS-035

BOWBT2 N909157-02 0.15 0.250 96 784 43 11/01/99 11/02 SS-036

BLK (QC ID=32094) N909137-04 0.15 0.250 87 783 11/01/99 11/02 SS-032
LCS (GC ID-32093) N909137-03 0.16 0.250 86 783 11/01/99 11/02 SS-031

Duplicate (N909157-01) N909157-05 0.14 0.250 95 772 43 11/01/99 11/02 SS-044

(QC ID=32221)

Nominal values and limits from method 1.0 0.250 20-105 200 180

AVERAGES ± 2 SD MLA 0.15 1 0.017

FOR 5 SAMPLES YIELD 93 ± 12

METHOD SUWMARIES

Page 4

SUMARY DATA SECTION

Page 18

PROCEDURES REFERENCE THPLATE

EP-000 Data Entry and Document Preparation, rev 0

EP-001 Q.C. Preparation, rev 0

EP-003 Tracing, rev 0

EP-008 Heavy Elements Electroplating, rev 0

EP-070 Soil Dissolution, rev 0

RP-901 Thorium Purification - Small Aliquot, rev 0

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CNS

Version 3.06

Report date 11/15/99



Test SR Matrix SOLID

SDG 7216

Contact Yevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

METHOD SUMMARY
TOTAL STRONTIUM IN SOIL

BETA COUNTING

Client Hanford

Contract TPE-sBPB207925

Case no QDG P0539

RESULTS

CLIENT SAMPLE ID

LAB RAW SUP-

SAMPLE ID TEST FIX

Preparation batch 6904-018

BOWBTI N909157-01 7216-001 U

BOWBT2 N909157-02 7216-002 U

BLK (QC ID=32094) N909137-04 7214-004 U

LCS (QC ID=32093) N909137-03 7214-003 ok
Duplicate (N909157-01) N909157-05 7216-005 - U

Nominal values and limits from method RDLs (pCi/g) 1.0

200 Area Source chrctztn-200-CW-1 OU

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION i % in keV XeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-018 2Eu prep error 10.0 % Reference Lab Notebook 6904 pg. 018

SOWETI N909157-01 0.15 1.00 92 400 47 11/05/99 11/06 GRE-222

BOWBT2 N909157-02 0.16 1.00 84 200 47 11/05/99 11/06 GRB-219

BLK QOC ID=32094) N909137-04 0,19 1.00 74 400 11/05/99 11/10 GRB-220

LCS (QC ID=32093) N909137-03 0.17 1.00 81 400 11/05/99 11/06 GRB-219

Duplicate (N909157-01) N909157-05 0.16 1.00 84 400 47 11/05/99 11/06 GRE-224

(QC ID=32221)

Nominal values and limits from method 1.0 1.00 100 180

PROCEDURES REFERENCE SRTOTAL

RP-500 Strontium - Initial Separation, rev 0

RP-519 Strontium-89,90 Demounting and Yttrium

Purification, rev 0

AVERAGES ± 2 SD MDA 0.17 t 0.030

FOR 5 SAMPLES YIELD 83 ± 13

METHOD SUMMARIES

Page 5

SUMMARY DATA SECTION

Page 19

PLANCHET

Total

Strontium

Lab id TKANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/15/99



Test TC Matrix SOLID

SDG 7216

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

METHOD SUMMARY
TECHNETIUM 99 IN SOIL

RETA COUNTING

Client Hanford

Contract TRB-SBB-207925

Case no SOD H0539

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Preparation batch 6904-018

BOWBTI N909157-01 7216-001 1.33 J

BOWBT2 N909157-02 7216-002 1.46 J

BLK (QC ID=32094) N909137-04 7214-004 1.50 J

LCS (QC ID=32093) N909137-03 7214-003 ok

Duplicate (N909157-01) N909157-05 7216-005 ok J

Nominal values and limits from method RDLs (pCi/g) 15

200 Area Source chrctztn-200-CW-1 OU

METHOD PERFORMANCE
LAB RAW SUP- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-01B 2a prep error 10.0 % Reference Lab Notebook 6904 pg. 018

BOWBT1 N909157-01 0.67 1.02 51 101 36 10/21/99 10/26 GRB-220

BOWBT2 N909157-02 0.50 1.02 66 101 35 10/21/99 10/25 GRB-224

BLK QC ID=32094) N909137-04 0.48 1.01 71 101 10/21/99 10/27 GRB-230

LCS (QC ID=32093) N909137-03 0.47 1.01 73 101 10/21/99 10/25 GRB-220

Duplicate (N909157-01) N909157-05 0.44 1.02 76 101 36 10/21/99 10/26 GRB-222

(QC ID-32221)

Nominal values and limits from method 15 1.02 20-105 50 180

AVERAGES , 2 SD MDA 0.51 ± 0.18

FOR 5 SAMPLES YIELD 67 ± 20

METHOD SUMMARIES

Page 6

SUM4ARY DATA SECTION

Page 20

Technetium

99

PROCEDURES REFERENCE TC99TRLSC

EP-060 Soil Preparation, rev 0

EP-020 Sample Leach For Technetium-99, rev 0

EP-540 Technetium-99 Purification, rev 0

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/15/99



Test GAM Matrix SOLID

SDG 7216

Contact Kevin C. Johnson

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP ]0539

METHOD SUMMARY
GAMMA SCAN

GAMMA SPECTROSCOPY

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Client Hanford

Contract TRB-SPB-207925

Case no SDG M0539

Cobalt 60 Cesium 137

Preparation batch 6904-018

ROWBT1 N909157-01 7216-001 U U

BOWBT2 N909157-02 7216-002 U U

ELK (QC ID=32094) N909137-04 7214-004 U U

LCS (QC ID=32093) N909137-03 7214-003 ok ok

Duplicate (N909157-D1) N909157-05 7216-005 - U - U

Nominal values and limits from method RDLs (pCi/9) 0.050 0.10

200 Area Source chrctztn-200-CW-1 OU

METHOD PERFORMANCE

LAB RAW SUP- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-018 2u prep error 15.0 % Reference Lab Notebook 6904 pg. 018

BOWBTI N909157-01 0.25 69.7 4D8 38 10/11/99 10/28 PD,01,00

BOWBT2 N909157-02 0.19 79.5 408 38 10/11/99 10/28 PD,03,00

BLK (QC ID=32094) N909137-04 0.D82 167 402 10/08/99 10/27 JR,03,00

LCS (QC ID-32D93) N909137-03 0.029 167 454 10/08/99 10/27 JR,04,00

Duplicate (N909157-01) N909157-05 0.16 69.7 439 39 10/11/99 10/29 PD,03,00

(QC ID=32221)

Nominal values and limits from method 0.050 74.0 100 180

PROCEDURES REFERENCE GAMMAHI

EP-060 Soil Preparation, rev 0

EP-100 Ge(Li) Preparation for Environmental Samples,

rev 0

AVERAGES i 2 SD MDA 0.15 t 0.18

FOR 5 SAMPLES YIELD ±

MET14D SUMMARIES

Page 7

SUMMARY DATA SECTION

Page 21

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/15199



Test U I Matrix SOLID

SDG 7216

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

METHOD SUMMARY

URANIUM, TOTAL IN SOIL

KINETIC PHOSPIORIMETRY

Client Hanford

Contract TRB-SEH-207925

Case no SDC H0539

RESULTS
LAB RAW SUF- Total

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET U-ranium

Preparation batch 6904-018

BOWBTI N909157-01 7216-001 0.427 J

BOWBT2 N909157-02 7216-002 0.370 J

BLK CQC ID=32094) N909137-04 7214-004 U

LCS (QC ID=32093) N909137-03 7214-003 ok

Duplicate (N909157-01) N9D9157-05 7216-005 ok J

Nominal values and limits from method RDLS (ug/g) 1.0

200 Area Source chrctztn-200-CW-1 OU

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX ug/g g FAC TION % I min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-018 2a prep error 9.0 V Reference Lab Notebook 6904 pg. 018

BOWBTI N909157-D1 0.005 0.0500 30 10/20/99 10/20 KPA-001

BCWRT2 N909157-02 0.005 0.0500 30 10/20/99 10/20 KPA-001

BLK (QC ID=32094) N909137-04 0.005 0.0500 10/18/99 10/18 KPA-001

LCS QC ID=32093) N909137-03 0.049 0.0500 10/18/99 10/18 KPA-001

Duplicate (N909157-01) N909157-05 0.005 0.0500 30 10/20/99 10/20 KPA-001

(QC ID=32221)

Nominal values and limits from method 1.0 0.0500 180

AVERAGES * 2 SD

FOR 5 SAMPLES

MDA 0.014 ± 0.039

YIELD ±

METHOD SUMMARIES

Page 8

SUMMARY DATA SECTION

Paqe 22

PROCEDURES REFERENCE UKPA

EP-060 Soil Preparation, rev 0

EP-070 Soil Dissolution, rev 0

EP-044 Preparation of Total Uranium by Kinetic

Phosphorimetry, rev 1

EP-928 Total Uranium by Kinetic Phosphorimetry, rev 0

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/15/99



Test H Matrix SOLID

SDG 7216

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

METHOD SUMMARY
TEITIUM IN SOIL

LIQUID SCINTILLATION COUNTING

Client Hanford

Contract TRB-SPB-207925

Case no 50G P0539

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Preparation batch 6904-018

BOWBTI N9091S7-01 7216-001 U

BOEBT2 N909157-02 7216-002 U

BLK (QC ID=32094) N909137-04 7214-004 U

LCS (QC ID-32093) N909137-03 7214-003 ok J

Duplicate (N909157-01) N909157-05 7216-005 - U

Nominal values and limits from method RDLs (pCi/g) 400

200 Area Source chrctztn-200-CW-1 OU

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pci/g g FAC TION % % min kev KeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-018 2a prep error 10.0 % Reference Lab Notebook 6904 pg. 01B

BOWBTI N909157-0l 0.087 20.2 100 120 39 20/27/99 10/28 LSC-005

BOWBT2 N9091S7-02 0.087 20.i 100 120 37 10/27/99 10/27 LSC-005

BLK (QC ID=32094) N909137-04 0.084 20.3 100 120 10/27/99 10/28 LSC-005

LCS (QC ID=32093) N909137-03 0,084 20,3 100 120 10/27/99 10/27 LSC-005

Duplicate N909157-01) N909157-05 U.086 20.5 100 120 37 10/27/99 10/27 LSC-005

(QC ID=32221)

Nominal values and limits from method 400 20.1 25 180

PROCEDURES REFERENCE EPA906.0

EP-060 Soil Preparation, rev D
EP-211 Tritium in Solid Samples by Azeotropic

Distillation, rev 0

AVERAGES ± 2 SD MDA 0.086 ± 0.003

FOR S SAMPLES YIELD 100 ± 0

METHOD SUMMARIES

Page 9

SUMMARY DATA SECTION

Page 23

Tritium

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/15/99



Test NT L Matrix SOLID

SDG 7216

Contact F(vin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0539

METHOD SUMMARY
NICKEL 63 IN SOIL

LIQUID SCINTILLATION COUNTING

Client Panford

Contract TRB-SBD-207925

Case no SDG H0539

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCRT

Preparation batch 6904-018

RDWBT2 N909157-01 7226-001 U

B0WBT2 N909157-02 721.6-002 U

ELK (QC ID=32094) N909137-04 7214-004 U

LCS (QC ID=320931 N909137-03 7214-003 ok

Duplicate (N909157-01) N909157-05 7216-005 - U

Nominal values and limits from method RDLs (pCi/g) 30

200 Area Source chrc.tztn-200-CW-1 OU

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6904-018 2- prep error 10.0 % Reference Lab Notebook 6904 pg. 018

BOWBTI N909157-01 2.0 0.500 90 100 52 11/10/99 11/11 LSC-005

POWBT2 N1909157-02 2,0 0.500 90 100 52 11/10/99 11/11 LSC-005

BLK (QC 1D=32094) N909137-D4 2.0 0.500 92 100 11/10/99 11/11 LSC-DD5

LCS (QC ID=32093) N909137-03 1.9 0.500 95 100 11/10/99 11/11 LSC-005

Duplicate (N909157-01) N909157-05 1.9 0.500 93 100 S2 11/10/99 11/11 LSC-005

(QC ID=32221)

Nominal values and limits from method 30 0.500 10 180

PROCEDURES REFERENCE NI63LSC

EP-060 Soil Preparation, rev 0

EP-431 Nickel-63 Purification, rev 0

AVERAGES ± 2 SD MDA 2, 0.11
FOR F SAMPLES YIELD 92 4

METHOD SUMMARIES

Page 10

SUMMARY DATA SECTION

Page 24

Nickel 63

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/15/99



RECRA
ENVIRONMENTAL

1D6 INC.
Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-078 W.O. #: 10985-001-001-9999-00
RFW#: 9909L157 Date Received: 09-22-99
SDG/SAF #: 110539/1399-078

GC/MS VOLATILE

Two (2) soil samples were collected on 09-20-99.

The samples and their associated QC samples were analyzed according to criteria set forth in Recra
OPs based on SW 846 Method 8260A for TCL Volatile target compounds on 09-30-99.

The following is a summary of the QC results accompanying these sample results and a description

of any problems encountered during their analyses:

1. The cooler temperature upon receipt has been recorded on the chain-of-custody.

2. The required holding time for analysis was met.

3. Non-target compounds were not detected in the samples.

4. All surrogate recoveries were within EPA QC limits.

5. All matrix spike recoveries were within EPA QC limits.

6. All blank spike recoveries were within EPA QC limits.

7. The method blank contained the common laboratory contaminants Methylene Chloride,
Acetone and the target compound 2-Butanone at levels less than the CRQL.

J. Michael Taylor E Date
Vice President Doga
Philadelphia Analytical Laboratory

som\group\data\voa\tnu09I57.doc IZ
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this

report are integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 08 pages. 01
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GLOSSARY OF VOA DATA

DATA QUALIFIERS

U Compound was analyzed for but not detected. The associated numerical value is the estimated
sample quantitation limit which is included and corrected for dilution and percent moisture.

J = Indicates an estimated value. This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1 response is
assumed; or 2) when the mass spectral data indicate the presence of a compound that meets the
identification criteria but the result is less than the specified detection limit but greater than zero.
For example, if the limit of detection is 10 ug/L and a concentration of 3 ug/L is calculated, it is
reported as 3J.

B = This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possible/probable blank contamination. This flag is also used for a TIC as well as for
a positively identified TCL compound.

E = Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution.

D = Identifies all compounds identified in an analysis at a secondary dilution factor.

= Interference.

NQ = Result qualitatively confirmed but not able to quantify.

N = Indicates presumptive evidence of a compound. This flag is only used for tentatively identified
compounds (TICs). where the identification is based on a mass spectral library search. It is applied
to all TIC results. For generic characterization of a TIC, such as chlorinated hydrocarbon, the N
code is not used.

X = This flag is used for a TIC compound which is quantified relative to a response factor generated
from a daily calibration standard (rather than quantified relative to the closest internal standard).

Y = Additional qualifiers used as required are explained in the case narrative.

mmz\I0-94\gtoss.voa
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GLOSSARY OF VOA DATA

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions
and carried through all the steps in the method. Spike recoveries are reported.

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicates matrix spike duplicate.

DL = Suffix added to sample number to indicate that results are from a diluted analysis.

NA = Not Applicable.

DF Dilution Factor.

NR = Not Required.

SP, Z = Indicates Spiked Compound.

mnnz\10-94\glossvoa
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RPW Batch Number: 9909L157

Recra LabNet - Lionville Laboratory
Volatiles by GC/MS, HSL List Report Date: 10/28/99 17:13

Client: TNU-HANFORD B99-078 Work Order: 10985001001 Page: la

Sample
Information

Cust ID:

RFW#:
Matrix:

D.F.:

Units:

BOWBT2

001
SOIL

1.04
UG/KG

BOWBT1

002
SOIL

1.02
UG/KG

BEWBT1

002 MS

SOIL
0.980
UG/KG

BOWBT1 VBLKRY

002 MSD

SOIL
0.962
UG/KG

VBLKRY BS

99LVN320-MB1 99LVN320-MB1
SOIL SOIL

1.00 1.00

UG/KG UG/KG

Toluene-d8

Surrogate Bromofluorobenzene

Recovery 1,2-Dichloroethane-d4

Chloromethane

Bromomethane _

Vinyl Chloride_
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide_

1,1-Dichloroethene_

1,1-Dichloroethane_

1,2-Dichloroethene (total)

Chloroform .

1,2-Dichloroethane_

2-Butanone

1,1,1-Trichloroethane_

Carbon Tetrachloride_

Bromodichloromethane

1,2-Dichloropropane_

cis-1,3-Dichloropropene_

Trichloroethene

Dibromochloromethane

1,1,2-Trichloroethane_

Benzene

Trans-1,3-Dichloropropene
Bromoform

4-Methyl-2-pentanone_

2-Hexanone_

Tetrachloroethene
1,1,2,2-Tetrachloroethane_

Toluene
*= Outside of EPA CLP QC limits.

C

106 %
96

106 %

11 U
11 U
11 U
11 U

6 B
3 BJ
6 U
6 U
6 U
6 U
6 U
6 U

11 U
6 U
6 U
6 U
6 U
6 U
6 U
6 U
6 U
6 U
6 U
6 U

11 U
11 U

6 U
6 U
6 U

110
97

106

11

11

11
11

6
5
6
6
6
6
6
6

11
6
6
6
6
6
6
6
6
6
6
6

11
11

6
6
6

======

104 1
90

106
======fl

10 U
10 U
10 U
10 U

6 R

5 JB
5 U

83 %
5 U
5 U
5 U

5 U
2 JB
5 U
S U
5 U
5 U
5 U

100 %
5 U

5 U102 %
5 U
1 U

10 U
10 U

5 U
5 U

109 %-

106
91

110
= f 1

10 U
10 U

10 U
10 U

6 B

5 BJ
5 U

86
5 U
5 U
5 U
5 U

10 U

5 U
5 U
5 U
5 U
5 U

100 %
5 U
5 U

106
5 U
5 U

10 U
10 U

5 U
5 U

110

104 %
94 W

102 %

10 U
10 U
10 U
10 U

3 J

1 J

5 U

5 U
S U
S U
5 U

5 U
1 J
5 U
5 U
5 U

5 U

5 U
5 U

5 U

S U

5 U

5 U

5 U

10 U

10 U
5 U
5 U
5 U

It001,1

104
94

104 %

10 U
10 U
10 U
10 U

2 BJ
10 U

5 U
83 %

5 U
5 U
5 U
5 U

10 U
5 U
5 U
5 U
5 U
5 U

96
5 U
5 U

100 1

5 U
5 U

10 U
10 U

5 U
5 U

105 %



RFW Batch Number: 9909L157
Cust ID:

RFW#:

Client: TNU-HANFORD B99-078

BOWBT2

001

BOWBT1

002

Work Order: 10985001001 Paae: lb

B0WBT1

002 MS

BOWBT1 VBLKRY VBLKRY BS

002 MSD 99LVN320-MB1 99LVN320-MB1

Chlorobenzene

Ethylbenzene
Styrene_

Xylene (total)_
*= Outside of EPA CLP

6 U
6 U
6 U
6 U

6 U
6 U
6 U
6 U

103 % 104 %
5 U
5 U
5 U

5 U
5 U
5 U

QC limits.

0

5 U
5 U
5 U
5 U

102 1

5 U
5 U

5 U



Recra LabNet - Lionville Laboratory

VOA ANALYTICAL DATA PACKAGE FOR
TNU

DATE RECEIVED: 09/22/99

CLIENT ID

BOWBT2
BOWBT1
BOWBT1
BOWBT1

LAB QC:

VBLKRY
VBLKRY

RFW #

001
002
002 MS
002 MSD

RFW LOT # :9909L157

MTX PREP # COLLECTION EXTR/PREP

S
S
S

S

MB1
MBl BS

S
S

99LVN320
99LVN320

99LVN320
99LVN320

99LVN320
99LVN320

09/20/99
09/20/99
09/20/99
09/20/99

N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A

ANALYSIS

09/30/99
09/30/99
09/30/99
09/30/99

09/30/99
09/30/99

D ) 6 /c

06



RECRA LabNet Use Only Custody Transfer Record/Lab Work Request Page io f-

C c \O L\51 flI ) FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS

Special Instructions:W-X-
DATE/REVISIONS:

9h

2. 0 S) -l; \- 7-

),,
10 U0. 06

Alp

3. -

COMPOSITE
WASTE

Relinquished Received Date Time
by by I I _

Ea~~~~ - z 4 P4

4. 69,§CS~z /JlAi , +~j
5.

6Al y(r
Relinquished Received Date Time

by by |

__ __G INL
__6C~iNR1f1ENI

Discrepancies Between
Samples Labels and
CDC Record? Y or N)
NOTES: G)

RECRA LabNet Use Only

CCC Tape was:
1) Pres Outer
Packag~(j or N

2) Unbro~n on Outer

3) Pres Sample
h or N

4) UnbrOA on
Sample or N

CCC Record Present
Upon Sam~n.Rec't

Y or N
Cooler
Temp'? n -C

Samples were
1) Shipped or
Hand Delivered

Airbil #
2) Ambient or

3) Recer ivydTGood
Condiioni,\,& r N

4) Labels Indicate
Properly Pjevd

( Yr N

5) Received Within
Holding hs or N

Cor N

RECRA
LabN40

,q4q-67j-

pNtooI rnkrc9

Client 'Ir~c t Refrigerator # I7.LL-L2- 1
Est. Final Pro. Sampling Date n-ypo Container Liquid

Project # L I - _ _ _ Solid I
Liquid L

Project Contact/Phone # Volume

RECRA Project Manager -- eservatives Solid 5on
aC Del ~ TAT & N/a~RAI PreservatIves 1ORG

Date Ree'd _ Date Due ANALYSES V I
REQUESTED CLZ

Account # -___

MATRIX Matrix RECRA LabNet Use Only

Lab Chosen Date Time
S- Soil I Client ID/Description Matr~x Co lected Collected 0 tnto
S E - S ed im ent M M S
SO - Solid - SF S

AL- Aid

W . W r cco
__ __ __ _ Air 3~L qt I V/ V/

DS- Drum _ _

Solids

Liquids

Leachate

X. Other
F- Fish



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-078-122 IPage I of

Collector. Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnarnadn
iowers/Trice Chris Cearlock 372-9574 TRENT, Si

Project Designation Sampling Location SAF No. 45 Days
200 Area Source characterization - 200-CW-1 OU 200 B pond (B8758)>15' B99-078

Ice Chest No. Field Logbook No. Method of Shipment
EL-151 i Fed Ex

Shipped To Offsite Property No. Bill of Lading/Air Bill No. C-2 1l C1  I

COA [3 "Cc C C

POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C cool 4C None Coal4C
PreservationIII

Type of Container aO aG aG aO

No. of Container(s)

Special Handling and/or Storage Volume 60ml 250ml 250ml 500ml

VOA - *260A Sani-VOA See item (I) in sec len (2) an
(TCLJ; VOA - 8270A (TCL) speciat specai
8260A (Add- W-Isd al ibloa nstb morls.

SAMPLE ANALYSIS On) I.
Propano, WTPH-D
Ethmnol) PCB -8082

Sample No. Matrix Sample Date Sample Time 44 u v .1 1wI

BOWBT2 Soil u C - _ _ _ W

BDWBT/J Soil

Soil

C -o -oI 0 T-a v

d T ( Soil

SPECIAL INSTRUCTIONS Matrix *

CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAF B99-078. Out of Gaanma Spec. bottle also
analyze for Np-237, isotopic U, Ni-.63, Tech-99, Tritium, .Outr dfICP bottle alsowae

Relinquished By b e-. Daterme Received By Daterim analyze For NO2/NO3, IC anions, Sulfides, Ammonia, Total Cyanide, and pH, Waler

(1) Gamma Spectroscopy (Csirum-t37 Coba-60. Europium152, Europium-155 ; ohe, Solid
Rcnqui dy Dae/T Ine ReccivedBy Date/Time Gamma Spec -Add-on (Americium-2411; Stronmium-89,90 --Total Sc; Total Uranium Other Liquid

.R N 1 fUranium); Isotopic Plutonium; Isotopic Thorum fThorium-232); Amcriciuin-24

itq I By Daeic Received By Daeimre ( ICP Metals .6010A (Superace) (Arseaic, Barium, Cadmium, Cmmium, Lead,
R q cy Date Receive By DSelenium, SilverS; ICP Metals - 6010A (Supertrace Add-On) lBeryllium, Copper, Nickel,

U, (5?OtKK ' I q00 Vanadium, Zinc; Mercury - 7471 -(CV); Chromium Hex - 7196

Relinquished By Date/Time Receiv d By Date/Tim C c C 0 12 A- AFL -Tlt St 6 C0-

LABIORATORT ReceivedBy Title Date/Time
SECTION I

FINAL SAMPLE Disposal Method Disposed By Date/lime
DISPOSITION



RECRA
3 LabNet

a division of Recra Environmental, Inc.

Virtual Laboratories Everywhere
Reera LabNet Philadelphia

Analytical Report

Client : TNU-HANFORD B99-078 W.O. #: 10985-001-001-9999-00
RFW# : 9909LI57 Date Received: 09-22-99

SDG/SAF #: 110539/B99-078

SEMIVOLATILE

Two (2) soil samples were collected on 09-20-99.

The samples and their associated QC samples were extracted on 10-04-99 and analyzed according

to criteria set forth in Recra OPs based on SW 846 Method 8270B for TCL Semivolatile target

compounds on 10-05-99.

The following is a summary of the QC results accompanying the sample results and a description of

any problems encountered during their analyses:

1. The cooler temperature upon receipt has been recorded on the chain-of-custody.

2. The required holding times for extraction and analysis were met.

3. Non-target compounds were detected in the samples.

4. All surrogate recoveries were within EPA QC limits.

5. All matrix spike recoveries were within EPA QC limits.

6. One (1) of eleven (11) blank spike recoveries was outside EPA QC limits.

7. The samples were spectrally searched for Butylated llydroxytoluene; however, it was not

identified in the samples.

J. Michael Taylor I C'1 Date

Vice President e Log In IV
Philadelphia Analytical Laboratory 0 3

som\gorup\data\bna\tnul0157 doc

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this

report are integral pars of the analytical data Therefore, this report should only be reproduced in its entirety of I I pages.
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GLOSSARY OF BNA DATA

ABBREVIATIONS

BS

BSD

MS

MSD

DL

NA

DF

NR

SP, z

- Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions
and carried through all the steps in the method. Spike recoveries are reported.

= Indicates blank spike duplicate.

= Indicates matrix spike.

= Indicates matrix spike duplicate.

= Suffix added to sample number to indicate that results are from a diluted analysis.

= Not Applicable.

= Dilution Factor.

= Not Required.

- Indicates Spiked Compound.

94\gloss.bna

0 2
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GLOSSARY OF BNA DATA

DATA QUALIFIERS

U = Compound was analyzed for but not detected. The associated numerical value is the estimated
sample quantitation limit which is included and corrected for dilution and percent moisture.

J = Indicates an estimated value. This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1 response is
assumed; or 2) when the mass spectral data indicate the presence of a compound that meets the
identification criteria but the result is less than the specified detection limit but greater than zero.
For example, if the limit of detection is 10 ug/L and a concentration of 3 ug/L is calculated, it is
reported as 3J.

B This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possible/probable blank contamination. This flag is also used for a TIC as well as for
a positively identified TCL compound.

E = Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution.

D = Identifies all compounds identified in an analysis at a secondary dilution factor.

I = Interference.

NQ = Result qualitatively confirmed but not able to quantify.

A = Indicates that a TIC is a suspected aldol-condensation product.

N = Indicates presumptive evidence of a compound. This flag is only used for tentatively identified
compounds (TICs), where the identification is based on a mass spectral library search. It is applied
to all TIC results. For generic characterization of a TIC, such as chlorinated hydrocarbon, the N
code is not used.

X = This flag is used for a TIC compound which is quantified relative to a response factor generated
from a daily calibration standard (rather than quantified relative to the closest internal standard).

Y = Additional qualifiers used as required are explained in the case narrative.

mmz\I -94\gloss.bna



RFW Batch Number: 9909L157

Recra LabNet - Lionville Laboratory

Semivolatiles by GC/MS, HSL List Report Date:

Client: TNU-HANFORD B99-078 Work Order: 10985001001

10/27/99 16:15 t
Paqe: la C:

Sample
Informat ion

Cust ID:

RFW#:
Matrix:

D.F.:

Units:

Nitrobenzene-d5

Surrogate 2-Fluorobiphenyl

Recovery Terphenyl-d14
Phenol-d5

2-Fluorophenol

2,4,6-Tribromophenol

Phenol

bis(2-Chloroethyl)ether_
2-Chlorophenol_

1,3-Dichlorobenzene
1,4-Dichlorobenzene

1,2-Dichlorobenzene_
2-Methylphenol
2,2'-oxybis(1-Chloropropane)

4-Methylphenol_

N-Nitroso-di-n-propylamine

Hexachloroethane_

Nitrobenzene
Isophorone

2-Nitrophenol

2,4-Dimethylphenol
bis(2-Chloroethoxy)methane_

2,4-Dichlorophenol_
1,2,4-Trichlorobenzene_

Naphthalene__

4-Chloroaniline_

Hexachlorobutadiene_

4-Chloro-3-methylphenol_

2-Methylnaphthalene

Hexachlorocyclopentadiene

2,4,6-Trichlorophenol_
2,4,5-Trichlorophenol
*= Outside of EPA CLP QC limits.

BOWBT2

001
SOIL

1.00
UG/KG

91

80 %

83 %
82

68

66
f

350 U

350 U

350 U

350 U

350 U

350 U
350 U

350 U

350 U
350 U

350 U
350 U

350 U
350 U
350 U
350 U
350 U
350 U
350 U

350 U

350 U

350 U
350 U

350 U
350 U
870 U

BOWBT2

001 MS
SOIL

1.00

UG/KG

85 %
79

83
72

66
64

67
350
60
350
67
350
350
350
350
85

350
350
350
350
350
350
350
84

350
350
350
78

350
350
350
870

1

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

BOWBT2

001 MSD
SOIL

1.00
UG/KG

78

66 %
72

69

64
57

68

350 U

58 %1

350 U
57 %
350 U

350 U
350 .U
350 U

89 %
350 U

350 U

350 U
350 U
350 U

350 U
350 U
72 %
350 U

350 U

350 U
66 %
350 U
350 U

350 U
870 U

BOWBT1 SBLKDQ

002
SOIL

1.00
UG/KG

77 %
73

74

60

56

50

350 U
350 U
350 U
350 U
350 U
350 U
350 U

350 U

350 U
350 U
350 U
350 U
350 U
350 U

350 U

350 U
350 U
350 U

350 U

350 U

350 U
350 U
350 U
350 U
350 U
870 U

SBLKDQ BS

99LE1196-MB1 99LE1196-MB1

SOIL SOIL

1.00 1.00

UG/KG UG/KG

78

78
92

81

77 %
75

30U

330 U

330 U
330 U
330 U
330 U

330 U

330 U

330 U

330 U
330 U

330 U

330 U

330 U

330 U

330 U

330 U
330 U
330 U

330 U
330 U
330 U
330 U

330 U330 U
330 U

840 U

92 %
94

104
94

92

96

90

330
90

330
89

330
330
330
330
99
330
330
330
330
330
330
330
93

330
330
330
92

330
330
330
840

==fl

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U
U

U

U



RFW Batch Number: 9909L157
Cust ID:

RFW#:

Client: TNU-HANFORD B99-078 Work Order: 10985001001

BOWBT2

001

2-Chloronaphthalene 350

2-Nitroaniline 870

Dimethylphthalate 350

Acenaphthylene 350

2,6-Dinitrotoluene 350

3-Nitroaniline 870

Acenaphthene 350

2,4-Dinitrophenol 870

4-Nitrophenol 870

Dibenzofuran 350

2,4-Dinitrotoluene 350

Diethylphthalate 350

4-Chlorophenyl-phenylether___ 350

Fluorene 350

4-Nitroaniline 870

4,6-Dinitro-2-methylphenol_ _ 870

N-Nitrosodiphenylamine (1) 350

4-Bromophenyl-phenylether 350

Hexachlorobenzene 350

Pentachlorophenol 870

Phenanthrene 350

Anthracene 350

Carbazole 350

Di-n-butylphthalate 350

Fluoranthene 350

Pyrene 350

Butylbenzylphthalate 350

3,3'-Dichlorobenzidine 350

Benzo(a)anthracene 350

Chrysene 350

bis(2-Ethylhexyl)phthalate 350

Di-n-octyl phthalate 350

Benzo(b)fluoranthene 350

Benzo(k)fluoranthene 350

Benzo(a)pyrene 350

Indeno(1,2,3-cd)pyrene 350

Dibenz(a,h)anthracene 350

Benzo(g,h,i)perylene 350

(1) - Cannot be separated from Diphenylamine.

BOWBT2

001 MS

BOWBT2

001 MSD

BOWBT1 SBLKDQ
Page: lb
SBLKDQ BS

002 99LE1196-MB1 99LE1196-MB1

350 U 330 U 330 U

870 U 840 U 840 U

350 U 330 U 330 U

350 U 330 U 330 U
350 U 330 U 330 U
870 U 840 U 840 U

350 U 330 U 97 1

870 U 840 U 840 U
870 U 840 U 87

350 U 330 U 330 U

350 U 330 U 98 *%

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U
870 U 840 U 840 U

870 U 840 U 840 U

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U

870 U 840 U 94 %
350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U
350 U 330 U 104

350 U 330 U 330 U
350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U

350 U 330 U 330 U
350 U 330 U 330 U

350 U 330 U 330 U

*= Outside of EPA CLP QC limits

C)



1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

CLIENT SAMPLE NO.

Lab Name: Recra.LabNet Work Order: 10985001001

Client: TNU-HANFORD B99-078

Matrix: (soil/water) SOIL

Sample wt/vol: 30.0

Level:

(g/mL) G

(low/med) LOW

i Moisture: 4 decanted: (Y/N)

Concentrated Extract Volume: :000(uL)

Injection Volume: 2.0(uL)

GPC Cleanup: (YIN) N

Number TICs found: 2

Lab Sample ID: 9909Ll57-001

Lab File ID: A100503

Date Received: 09/22/99

Date Extracted: 10/04/99

Date Analyzed: 10/05/99

Dilution Factor: 1.00

pH:
CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME

1. IUNKNOWN

2. UNKNOWN

RT EST. CONC. Q I

7.24 901 JB

S7.57 901 J
I _ _ _ I _ _ _ _ _ I|_

FORM 1 SV-TIC

BOWBT2

3/90

06



1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

CLIENT SAMPLE NO.

Lab Name: Recra.LabNet Work Order: 10985001001

Client: TNU-HANFORD B99-078

Matrix: (soil/water) SOIL

Sample wt/vol: 30.0

Level:

I BOWBTI

Lab Sample ID: 9909L157-002

(g/mL) G

(low/med) LOW

% Moisture: 4 decanted: (YIN)_

Concentrated Extract Volume: 1000(uL)

Injection Volume: 2.0(uL)

GPC Cleanup: (YIN) N

Number TICs found: 4

pH:

Lab File ID: A100506

Date Received: 09/22/99

Date Extracted: 10/04/99

Date Analyzed: 10/05/99

Dilution Factor: 1.00

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/KG

I I I
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

--------------------------- ------------
1. IUNKNOWN 7.23 701 JB
2. IUNKNOWN 23.76 1 2001 J I
3. UNKNOWN [ 25.15 1 901 J
4. UNKNOWN 25.29 1 1001 J I

I _ _ _ _ . I_ _ _ _ _ _ _ I _ _ _ I _ _ _ _ I -_ I

FORM 1 SV-TIC 3/90

or7



1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

CLIENT SAMPLE NO.

SBLKDQ
Lab Name: Recra.LabNet Work Order: 10985001001

Client: TNU-HANFORD P99-078

Matrix: (soil/water) SOIL

Sample wt/vol: 30.0

Level:

Lab Sample ID: 99LE1196-MB1

(g/mL) G

(low/med) LOW

% Moisture: decanted: (Y/N)_

Concentrated Extract Volume: 1000(uL)

Injection Volume: 2.0(uL)

GPC Cleanup: (Y/N) N

Number TICs found

Lab File ID: D100505

Date Received: 10/04/99

Date Extracted: 10/04/99

Date Analyzed: 10/05/99

Dilution Factor: 1.00

pH:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG_1

CAS NUMBER COMPOUND NAME I RT

1. UNKNOWN 8.48

EST. CONC. Q

801 J
_______________ |____ I|_______

FORM 1 SV-TIC 3/90

0-



Recra LabNet - Lionville

BNA ANALYTICAL DATA

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99

CLIENT ID

BOWBT2
BOWBT2
EOWBT2
BOWBT1

LAB QC:

SBLKDQ
SBLKDQ

PEW #

001
001 MS

001 MSD
002

MB1

MB1 BS

Laboratory
PACKAGE FOR

PEW LOT # :9909L157

MTX PREP # COLLECTION EXTR/PREP

S
S
S
S

S
S

99LE1196
99LE1196
99LE1196
99LE1196

99LE1196
99LE1196

09/20/99
09/20/99
09/20/99
09/20/99

N/A
N/A

10/04/99
10/04/99
10/04/99
10/04/99

10/04/99
10/04/99

ANALYSIS

10/05/99
10/05/99
10/05/99
10/05/99

10/05/99
10/05/99

- O



RECRA LabNet Use Only Custody Transfer Record/Lab Work Request Page of RECRA-'
61 LabNetP0 D ) FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS

Client t _ rAA - Refrigerator #

Est. Final Proj. Sampling Date Liype Container quid

Project Solid

Project Contact/Phone # Volume Ld

RECRA Project Manager /1__ - Volume Solid

ac 4 A1 Del TAT _. Preservatives R
ORGANIC NR

Date Rec'd 9 -, a Date Due o/- ANALYSES <
REQUESTED 0< z .

A cco u nt #E C R >_b U sea nIy

MATRIX Matrix RECRA LabNet Use Only

DES: Lb Client Chosen Matrix Date Time -edS. soil n Q
SE- CletIDDsrito Coll:eted Coll:ected :SO-SMS MSD

SL.- Sludge _______________M S 4
W.- Water ~ ?nA-__
DS -Drum ~Y .-

Solids
DL - Drum

Liquids
L. EP/TCLP

Leachate
WI - Wipe
X- Other
F- Fish

Special Instructions:

COMPOSITE
WASTE

Relnquished Received Date Time
by by I I

,J '

Relinquis

DATE/REVISIONS:

LG-

2 6i
4/z /3 Jes adt/&/ zt eh t &2

Samples were:
1) Shipped V- or

Hand Delivered r

Airbill #

2) Ambient or le

3)Recei Good
C ti NrJ

64) Labels In
O IL&6 Properly P

hed Received Date Time Discrepancies Between )
by Samples Labels and y- 5) Received

COC Record? Y or Holding

NOTES:

-WRIN l T - W 5,1 S t

dicae

or N

d Within

or N

COC Tape was:
1) Pres Outer
Package-v) oru N

2) LUbro.n o On
Pac kaQ# or 'N
3) Pies.h~ Sample

or N

4) Unbro Q on
Sample or N

COC Record Present
Upon Sanmfil Rec'

(Y) or N

Cooler
Temp . 'C

p am^t

RECRA LabNet Use Only

ouda S



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ' L'B99-078 -1L

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Dala Turnaround
Bowers/Trice Chris Cearlock 372-9574 TRENT SJ

Project Designation Sampling Location SAF No. 45 Days
200 Area Source characterization - 200-CW-l OU 200 B pond (88758) >15' B99-078

Ice Chest No. Field Logbook No. Method of Shipment
EL-15 11 Fed Ex

Shipped To Offsile Property No. Bill of Lading/Air Bill No. cf-2 1.c Cl cf

CDA U 0Oc.I6 ~~ _ ___

POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C Coot 4C None oo 4C
PreservationI I

Type of Container aG aG aG aG

No. of Container(s) I I

Special Handling and/or Storage Volume 60.L 250mL 250mL 500mL

VOA-82WA Semi-VOA- Seeitem()in Seemten(2)in
(TCL) VOA - 2270A (TCL). Special Special

SAMPLE ANALYSIS 2n)el ti-rui... Ranser-.'

Propanol, WTPII-D.
Ethanoll PCBs - 9O2

Sample No. Matrix * Sample Date Sample Time -O- -----------------

BOWBT2 Soil

OWBT/J Soil ?9 -7 09 0 0 4c_
A T Soil

T Soil

SPECIAL INSTRUCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SA B99-078. Out of Gamma Spec. boutle also

analyzn for Np-237, isotopic U, Ni-63, Tcch-99, Tritium, . Out of ICP bottle alsowae
Relinquished By D 13 Date/Time Received By Date/Tim analyze for NO2/NO3, IC anions, Sulfides, Ammonia, Total Cyanide, and pi1 Wa.

yA0d p. mm/ n .;, , Other SohdDaee/Tdne rain By (I) Gamma Spectroscopy (Cesitim-l37, Cobalt-60. Europiuim-I52, EuropiuIM-l';0t:,Soi
are/T, ot NRewc By Date/Time Gamma Spec - Add-on IAmeciium-241); Stronitum-89,90 .- Total Sr; Total Uranium

LX '2,flt C). Q9 (raniumi Isotopic Pltitotiurs; Isotopic Thorium (Thorium-232): Americiutn-24 I

ReImqu~rt~hM ByO nr m_ _ _ __By_ _ (2) ICP M etals - 60 0A (S upera ) (Arse ic, Barimu , Cadmium Chromium. Lead,
Date/Tm RSelenium, Silver}; JCP Metals - 6010A (Supertrace Add-On) IBeryllium, Copper, Nickel,

1 I15?tot)C 9 Vanadium, Zinc); Mercury - 7471 -(CV); Chromium Hex - 7196

RelinquishedBy Date/time i L(_ O__C__C_ 0r, _ _ __ __L_______ -___ _Cc)<

LABORATORV Received By / Taile DaterTine
SECTION I

FINAL SAMPLE Disposal Method Disposed By Dale/Tne
DISPOSITIONDipsdB

I I d'e



RECRA
ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-078 W.O #: 10985-001-001-9999-00
RFW#: 9909L157 Date Received: 09-22-99
SDG/SAF#: H0539/B99-078

DIESEL RANGE ORGANICS

The set of samples consisted of two (2) soil samples collected on 09-20-99.

The samples and their associated QC samples were prepared on 10-04-99 and analyzed by
methodology based on EPA Method 8015B for Diesel Range Petroleum Hydrocarbons on 10-

08,09-99. The analysis met the intent of method WTPH-D.

1. The cooler temperature has been recorded on the chain-of-custody.

2. All required holding times for extraction and analysis were met.

3. All initial calibrations associated with this data set were within acceptance criteria.

4. All diesel continuing calibration standards analyzed prior to the sample extracts were within

acceptance criteria.

5. All surrogate recoveries were within acceptance criteria.

6. The blank spike recovery was within acceptance criteria.

7. All matrix spike recoveries were within acceptance criteria.

Gk8 JA
J. Michael Taylor da tDate
Vice President L

Philadelphia Analytical Laboratory C e Z 0Z
R:\SHARE\LC\GCSCAN\09-157d.doc

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during stonage. All pages of this report are integral parts of

the analytical data. herefore, this report should only be reproduced in its entirety of 6 pages.

208 Welsh Pool Road - Lionville, PA 19341-1333 . (610) 280-3000 - Fax (610) 280-3041 0



GLOSSARY OF DIESEL DATA

DATA QUALIFI;RS

U - Indicates that the compound was analyzed for but not detected.
The minimum detection limit for the sample (not the method
detection limit) is reported with the U (e.g., IOU).

J - Indicates an estimated value. This flag is used in cases where a
target analyte is detected at a level less than the lower
quantification level. If the limit of quantification is 10 ug/L and a
concentration of 3 ug/L is calculated, it is reported as 3.

B - This flag is used when the analyte is found in the associated blank
as well as in the sample. It indicates possible/probable blank
contamination.

E - Indicates that the compound was detected beyond the calibration
range and was subsequently analyzed at a dilution.

I - Interference.

ABBREVIATIONS

BS - Indicates blank spike in which reagent grade water is spiked with
the CLP matrix spiking solutions and carried through all the steps
in the method. Spike recoveries are reported.

BSD - Indicates blank spike duplicate.

MS - Indicates matrix spike.

MSD - Indicates matrix spike duplicate.

DL - Indicates-that recoveries were not obtained because the extract had
to be diluted for analysis.

NA - Not Applicable.

DF - Dilution Factor.

NR - Not Required.

SP - Indicates spiked compound.

002



RFW Batch Number: 9909L157

Sample
Information

Cust ID:

RFW#:

Matrix:
D.F.:

Units:

Recra LabNet - Lionville Laboratory

DIESEL RANGE ORGANICS BY GC
Client: TNU-HANFORD B99-078 Work

BOWBT2

001
SOIL

1.00
mg/kg

B0WBT2

001 MS
SOIL

1.00
mg/kg

BOWBT2

001 MSD
SOIL

1.00
mg/kg

Report Date: 10/13/99 07:04

Order: 10985-001-001-9999-00 PaW 1
C

BOWE3Ti ELK ELK BS C)

002
SOIL

1.00
mg/kg

99LE1192-MB1 99LE1192-MB1

SOIL SOIL

1.00 1.00
mg/kg mg/kg

Surrogate: p-Terphenyl 85 % 114 % 123 115 % 96 % 98 %

== == =f1 f1 = f 1=== ===c== f4 = f 1

Diesel Range Organics_______ 4.2 U 96 102 4.2 U 4.0 U 84 %

<St
U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not requested.

%= Percent recovery. D= Diluted out. I= Interference. NA= Not Applicable. *= Outside of Advisory

NS= Not spiked.

limits.



Recra LabNet - Lionville
DRO ANALYTICAL DATA

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99

Laboratory
PACKAGE FOR

RFW LOT # :9909L157

MTX PREP # COLLECTION EXTR/PREP

S

S

S
S

S

S

99LE1192
99LE1192
99LE1192
99LE1192

99LE1192
99LE1192

09/20/99
09/20/99
09/20/99

09/20/99

N/A
N/A

10/04/99
10/04/99
10/04/99
10/04/99

10/04/99
10/04/99

CLIENT ID RFW #

BOWBT2
BOWBT2

BOWBT2

BOWBT1

LAB QC:

BLK

BLK

001
001 MS
001 MSD
002

MB1
MB1 BS

ANALYSIS

10/08/99
10/08/99
10/09/99
10/09/99

10/08/99
10/08/99

004

q -\ $



RECRA LabNet Use Onl Custody Transfer Record/Lab Work Request Page. \ of

C c C \ - f FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS an

RECRA
LabNet

Client -t~ _Aqu 4- - S Refrigerator #

Est. Final Proj. Sampling Date #rrype Container -iui

Project#/Solid/OA ge7_ _ _ _ ol
Project Contsct/Phone # Volume Liquid

RECRA Project Manager Solid L b

OC ,21 Del /TE TAT # Preservatives
ORGANIC INORG

Date Rec'd _ , .) l Date Due 22 ANALYSE I

Account #

MATRIX atrix M a RECRA LabNet Use Only

CODES: oc
LbChosen Dat lime

a. Soil b Client iomncription Matrix Colle'ted Co lected A
SE- Sediment 14 'SO -Solid MS MSD
SL- Sludge MS _ _ Z-

W- Waler f,~rr~C 9 ii,~-

A- Air ± ~S 7 7~

DS- Drum -/ A/ V/

Solids
DL- Drum

Liquids
I EPTCLP

Leachate
Wi- Wipe -

X - Other
F- Fish -....-

Special Instructions:

AA6

COMPOSITE
WASTE

Relinquished Received Date Time
by by I I

He5-_

DATE/REVISlONS: )~ 1 A
2. O1AAI 2 V Z. 4N

4. i- f-rnau 4

6.

Relinquished
by

OR

Re

Samples were
1) Shipped uz Or
Hand D eiverd

Airbill #

2) Ambient or

3) Receize&lrtood

oNti r N
4) Labels Indicate

IProperly Poswed

ved Date Time Discrepancies Between or N

by Samples Labels and 5) Received Within
COC Record? Y or N Holding 7las NIA NOTES: G or N

15tE -4 9 A1 -tc

COG Tape was:
1) Pres Outer
Packag6Y) or N

2) Unbr n on OuterPackag or N

3) Preslhr Sample
or N

4) Unbro on
Sample Y or N

COO Record Present
Upon Sar?0. Rec't

or N

Cooler _ _'
Temp., - --

,&NY -sTh
RECRA LabNet UeOl



Bechtel Hanford Inc. CHAIN OF CUStODY/SAMPLE ANALYSIS REQUEST 399-078-I
rq - I

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround
OowersirTice Chris Cearlock 372-9574 TRENT; Si

Project Designation Sampling Location SAF No. 45 Days
200 Area Source characterization - 200-CW-I OU 200 B pond (B8758) >15' B99-078

Ice Chest No. Field Logbook No. Method of Shipment C
EL-151 Fed Ex

Shipped To Offsite Property No. Bill of Lading/Air Bill No. Ce2l- Iof C T

COA

POSSIBLE SAMPLE HAZARDS/REMAR<S CooreC CsoaCo Cone Coo?4C
Preservation

Type of Container aG aG aG aG

No. of Container(s)

Special Handling and/or Storage Volume 6OmL 250mL 250mL n500mL

VOA 1260A Scnn-VOA- Seeitan (I)in Seeit.n(2)in
(TCL), VOA - 827OA (TCL); Special Special
t9OA (Add. ITHF{es 0 o maijiis lnrtuioaw

SAMPLE ANALYSIS On)( I-
Propanol. WTPH -0

Ethanol PCBa 802

Sample No. Matrix Sample Date Sample Time -

BOWBT2

BOWBT/J

Soil

Soil
9- 2t
C -o ,?y

096
C -

X_
v

-i(
1k

L BT Soil

Soil

SPECIAL INSTRUCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAF B99-078. Out of Gamma Spec, bottle also

analyze for Np-237, isotopic U, Ni-63, Tech-99, Tritium, , Out of ICP bottle also
Relinquished By b a > Date/time Received By Date/tim, analyze for N02/NO3, IC anions, Sulfides, Ammonia, Total Cyanide, and pt, WaI.

Re9iq'2 Z1 7' 2 _40,5 7 oZ7f/ 's t (1) Gamnma Spectroscopy (Cesiim-Ill, Cobalt-60, Euopiwn-lS2, Europiun,-l5Sl; other Solid
Relnq d y Datei o Reccived By Date/lime Gamma Spec - Add-on Americium-241 l; Strontium-89,90 - Total Sr; Total Uranium Other Liquid

o 2 .H - q 1c) ( ?, . q -v -qI CQ.J5 I UraniumI; Isotopic PlutoiumA Isotopic Thorium IThorium-2321; Americiu.n-241

eRnqU By Date/Time Received By Date/l ime (I Metal - -0A . (Sipeirace) (Arsenic, Barium, Cadmium, Chromium. Lead,
-L I .- Selenium, Silveri; ICP Metals- 6010A (Supertrace Add-On) (Beryllium. Copper, Nickel,

0X-LI q 00 P E zi-cNq IUA4 kJ Vanadium, ZincI Mercury - 7471 -(CV); Chromium Hex - 7196
RcnquishedBy Date/fime Rece dy Date/fimn O L7 -.e S- 6PJ

qtkc/ rn9 C-b C9L SM
LABORATORY Received~y Title Date/Time

SECTION
FINALSAMPLE DisposalMethod Disposed By Dne/fine
DISPOSITION

v dwe



RECRA
ENVIRONMENTAL

Ebt INC.
Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client: TNU-HANFORD B99-078 W.O.: 10985-001-001-9999-00
RFW#: 9909L157 Date Received: 09-22-99
SDG/SAF#: H0539/B99-078

PCB

The set of samples consisted of two (2) soil samples collected on 09-20-99.

The samples and their associated QC samples were extracted on 09-28-99 and analyzed according to
Recra OPs based on SW846, 3rd Edition procedures on 10-02,03-99. The extraction procedure was
based on method 3540 and the extracts were analyzed based on method 8082 for Aroclors only.

The following is a summary of the QC results accompanying the sample results and a description of

any problems encountered during their analyses:

1. The cooler temperature has been recorded on the chain-of-custody.

2. All required holding times for extraction and analysis have been met.

3. The samples and their associated QC samples received a sulfuric acid and sulfur cleanup.

4. The method blank was below the reporting limits for all target compounds.

5. All surrogate recoveries were within acceptance criteria.

6. The blank spike recovery was within acceptance criteria.

7. All matrix spike recoveries were within acceptance criteria.

8. All initial calibrations associated with this data set were within acceptance criteria.

9. All continuing calibration standards analyzed prior to sample extracts were within acceptance

criteria.

J. Michael Taylor \C4 Date

Vice President
Philadelphia Analytical Laboratory

pef\r:\group\data\pest\09L- I57.pcb

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this repot are integral parts ofthe

analytical data. Therefore, this report should only be reproduced in its entirety of 7 pages.

208 Welsh Pool Road - Lionville, PA 19341-1333 - (610) 280-3000 * Fax (610) 280-3041 00 1



Recra LabNet Philadelphia

GLOSSARY OF PESTICIDE/PCB DATA

DATA OUALIFIERS

U = Indicates that the compound was analyzed for but not detected. The minimum
detection limit for the sample (not the method detection limit) is reported with the U
(e.g., IOU).

J = Indicates an estimated value. This flag is used in cases where a target analyte is
detected at a level less than the lower quantification level. If the limit of quantification
is 10 ug/L and a concentration of 3 ug/L is calculated, it is reported as 3J.

B = This flag is used when the analyte is found in the associated blank as well as in the
sample. It indicates possible/probable blank contamination.

E = Indicates that the compound was detected beyond the calibration range and was
subsequently analyzed at a dilution.

I = Interference.

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with the CLP matrix
spiking solutions and carried through all the steps in the method. Spike recoveries are
reported.

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicates matrix spike duplicate.

DL = Indicates that recoveries were not obtained because the extract had to be diluted for
analysis.

NA Not Applicable.

DF = Dilution Factor.

NR Not Required.

SP = Indicates Spiked Compound.

21-21-035/A-03/97

1 RFW
002



Recra LabNet Philadelphia

GLOSSARY OF PESTICIDE/PCB DATA

This flag is used for a pesticide/Aroclor target analyte when there is greater
than 25% difference for detected concentrations between the two GC columns
(see Form X). The lower of the two values is reported on Form I and flagged
with a "P".

This flag identifies all compounds identified in an analysis at a secondary
dilution factor.

= This flag applies to a compound that has been confirmed by GC/MS.

RFW #21-21-035/A-03/97

003



RFW Batch Number: 9909L157

Recra LabNet - Lionville Laboratory
PCBs by GC

Client: TNU-HANFORD B99-078 Wnrk Or

Report Date: 10/16/99 14:14

der: 109A5001001 Paoe: 1

Sample
Information

Cust ID:

RFW#:
Matrix:

D.F.
Units:

B0WBT2

001
SOIL

1.00
UG/KG

BOWBT2

001 MS
SOIL

1.00
UG/KG

BOWBT2

001 MSD
SOIL

1.00
UG/KG

BOWBT1 PBLKVJ

002
SOIL

1.00
UG/KG

PELKVJ BS

99LE1173-MB1 99LE1173-MB1

SOIL SOIL
1.00

UG/KG
1.00

UG/KG

Surrogate: Tetrachloro-m-xylene 100 % 102 1 100 % 102 % 110 % 108 t
Decachlorobiphenyl 96 % 97 1 95 1 97 % 103 % 104 %

Aroclor-1016 34 U 34 U 35 U 35 U 33 U 33 U
Aroclor-1221 68 U 69 U 69 U 70 U 67 U 67 U

Aroclor-1232 34 U 34 U 35 U 35 U 33 U 33 U
Aroclor-1242 34 U 34 U 35 U 35 U 33 U 33 U
Aroclor-1248 34 U 34 U 35 U 35 U 33 U 33 U
Aroclor-1254 34 U 76 % 79 % 35 U 33 U 87 %
Aroclor-1260 __ 34 U 34 U 35 U 35 U 33 U 33 U

ii

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked.
%= Percent recovery. D= Diluted out. I= Interference. NA= Not Applicable. *= Outside of EPA CLP QC

C
C0



Recra LabNet - Lionville

PCB ANALYTICAL DATA

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99

CLIENT ID

BOWBT2

BOWBT2
BOWBT2

BOWBT1

LAB QC:

PBLKVJ
PBLKVJ

RFW #

001
001 MS
001 MSD
002

MB1
MB1 BS

Laboratory
PACKAGE FOR

RFW LOT # :9909L157

MTX PREP # COLLECTION EXTR/PREP

S
S
S
S

S
S

99LE1173
99LE1173
99LE1173
99LE1173

99LE1173
99LE1173

09/20/99
09/20/99
09/20/99

09/20/99

N/A
N/A

09/28/99
09/28/99
09/28/99
09/28/99

09/28/99
09/28/99

ANALYSIS

10/03/99
10/03/99
10/03/99
10/03/99

10/02/99
10/02/99

1Atw, 10~

005



RECRA LabNeI Use Only

I c co \5 --

Custody Transfer Record/Lab Work Request Page of

- agvONLAD "~ 1as
f7 I IFIELD PERSONNEL: COMPLETE ONLY SHADED AREAS lid Ie

Special Instructions:

COMPOSITE
WASTE

Relinquished Received Date Time
by by j / 1

J I' I

DATE/IEVISIONS:

2. _Ph. AML

4 /2>/. JL$75 ca zetetbi & .
--- e

S

Relinquished Received

by by

f ' NR I IFl

RECRA LabNet Use Only

Samples wer~
1) Shippede7M or
Hard Delivered

A rbill Of

2) Ambient or
3) Receiv Good
Condit ior& r N

4) Labels Ii

Date Time Discrepancies Between Rery 7
Samples Labels and/.. 5) Receivec
COG Record? Y or Holding 7F
NOTES.

-395A- lio

idicate,

YlrN

I Within

or N

COG Tape was:
1) PresT~~ Outer
Package or N

2) Unbrokrn on Outer
Packagf? or N
3) Presll~n Sample

(0or N
4) Unbro$qe Or
Sample U or N

COG Record Present
Upon Sarnial Rec'l

or N
Coe -0

RECRA
LabNOP

Client _tS - Refrigerator #

Est. Final Proj. Sampling Date rry Container iquid
Prnirry-e Cotie _ _-fW

Project x % -ai/-2l -gf cr _ _ _ Solid O]

Project ContactlPhone # Volume

RECRA Project Manager voum_ So _ r- -

C Del TAT Preservatives G

ORGNI ANALYSE
Date Rec'd 3 'fl Date Due 2Z q jz REQUESTED Z

Account # 
> 03______________ _ CL__Z__T

MATRIX MRECRA LabNet Use Only

CODES: O
LbChosen Datei Time

CLab S ni Client ID/Description Matrix mCiectd
SE - Sediment
SO- SolidM
SL Sludge
W- Water V ' A ~ ~VVL

Solids
DL. Drum __ ___

Liquids
L- EP/TCLP

Leachate
WI - Wipe ____

X- Other
F- Fish -- -



iechtel Ilanford Inc. L
Collector

Bowersi rice

Project Designation
200 Area Source characterization - 200-CW-l OU

Company Contact
Chris Cearlock

Sampling Location
200 B pond (B8758)>15'

Telephone No.
372-9574

Project Coordinator
TRENT; SJ
SAF No.
f099-078

1199-U/In-Ia

Price Code 8N

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

lce Chest No. Field Logbook No. Method of Shipment
I .VJ L 50 EL-I5l5 Fed Ex

ihipped To Offsite Property No. Bill of Lading/Air Bill No. Cf -2 1 -i Cl cT

COA 13 CL.

POSSIBLE SAMPLE HAZARDS/REMARKS Preservation Cool 4C cool 4C None Cool AC

Type of Container aG aG aG aG

No. of Container(s) I I

Special Handling and/or Storage Volume 60mL 250mL 25OmL 500W

VOA - I260A Sem-VGA See iten (1) in See Ite (2) in
(TCL); VOA - 2270A (TCL) Speci:t Special

SAMPLE ANALYSIS OA ( I- Rnt i
Propano, WiTPH D
Edianoll PCB S-032

Sample No. Matrix * Sample Date Sample Time 48 Mi

BOWBT2 Soil 6 . ro _ _

-BWBT Solf 060 A4"C

BT Soil

T - Soil

SPECIAL INSTRUCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAF B99.078. Out of Ganma Spec. bottle also

Relinuishd By0 (3 -T 11 Do RecivedBy Danalyze for Np-237, isotopic U, Ni-63, Tech-99, Tritium, . Out of ICP bottle .also te
Relinquished By b ~ Date/fime Received By Date/Tim analyze for N02/NO3, IC anions, Sulfides, Ammonia, Total Cyanide, and pil.

5- d /f 77 s (I1) Gamma Spectroscopy (Cesiom-137, Cobalt-60, Europium-152, Europium-I 55); Other Solid

Reinquid y Date/rI, ReceivcUBy DateqTime Gamma Spec - Add-on (Americium241 }; Strontium-89,90 -- Total Sr; Total Uranium Otier Liquid

9.n( nq 2> ( c) 9 Uraninan; Isotopic Plutonium; Isotopic Thorium [Thorium-232); Americium-24 IQ-~~~~~~. ...~~ ,A\A.L(2 C Metals- 6010A (Supcrtrace) (Arsetic, Barium, Cadmium, Chromium. Lead,
elinqu-h By ~Datc/ime " R dBy Datei te Selenium, r IC tas - 6010A (Supertrace Add-On) I Beryllium. Copper, Nickel,

( -i VauadiumZincl; Mercury- 7471 -(CVj;Chromum Hex -7196

Relinquished By Date/Time Receid By Date/Trm CoLLCc_7(z U7- VA% i C t.,.) S t 6 Cc _

LABORATORY ReceivedBy Title Dafe/Tim

SECTION

FINAL SAMPLE Disposal Method Disposed By DateTime

DISPOSITION

Data Turnaround

45 Days
C



RECRA
ENVIRONMENTAL

5 INC.
Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client: TNU HANFORD B99-078 W.O. #: #: 10985-001-001-9999-00
RFW #: 9909LI57 Date Received: 09-22-99
SDG/SAF#: H0539/B99-078

GC SCAN

The set of samples consisted of two (2) soil samples collected on 09-20-99.

The samples and their associated QC samples were prepared on 09-23-99 and analyzed by
methodology based on EPA Method 8015B for Ethanol and Butanol on 09-24-99.

The following is a summary of the QC results accompanying these sample results and a description
of any problems encountered during their analyses:

1. The samples were packaged and stored as specified in the method protocol; the cooler

temperature upon receipt has been recorded on the chain-of-custody.

2. The required holding time for analysis was met.

3. All initial calibrations associated with this data set were within acceptance criteria.

4. All continuing calibration standards analyzed prior to the sample extracts were within
acceptance criteria.

5. Surrogates were not used for this analysis.

6. The blank spike recovery was within advisory control limits of 50%-150%.

7. All matrix spike recoveries were within the advisory control limits of 50%-150%.

J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory, ' .
r;\share\lc\gcscan\09-l57.doc

The results presented in this report relate only to the analytical testing and conditions ofthe samples at receipt and during storage. All pages ofthis report are integral parts of

the wanlytical data. Therefore, this report should only be reproduced in its entirety of 6 pages.

208 Welsh Pool Road - Lionville, PA 19341-1333 - (610) 280-3000 - Fax (610) 280-3041



GLOSSARY OF OGCSC DATA

DATA QUALTFIERS

U = Indicates that the compound was analyzed for but not detected.
The minimum detection limit for the sample (not the method
detection limit) is reported with the U (e.g., IOU).

J = Indicates an estimated value. This flag is used in cases where a
target analyte is detected at a level less than the lower
quantification level. If the limit of quantification is 10 ug/L and a
concentration of 3 ug/L is calculated, it is reported as 3J.

B = This flag is used when the analyte is found in the associated blank
as well as in the sample. It indicates possible/probable blank
contamination.

E = Indicates that the compound was detected beyond the calibration
range and was subsequently analyzed at a dilution.

I = Interference.

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with
the CLP matrix spiking solutions and carried through all the steps
in the method. Spike recoveries are reported.

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicates matrix spike duplicate.

DL = Indicates that recoveries were not obtained because the extract had
to be diluted for analysis.

NA = Not Applicable.

DF = Dilution Factor.

NR = Not Required.

SP = Indicates spiked compound.

002



Recra LabNet - Lionville Laboratory

RFW Batch Number: 9909L157
GC SCAN

Client: TN-HANFORD 899-078

Report Date: 10/04/99 12:55

Work Order: 10985-001-001-9999-00 Page: 1

Sample
Information

Cust ID:

RFW#:
Matrix:

D.F.:

Units:

BOWBT2

001
SOIL

1.00
mg/kg

BOWBT2

001 MS
SOIL

1.00
mg/kg

BOWBT2

001 MSD
SOIL

1.00
mg/kg

BOWBT1 BLK BLK BS

002 99LLC143-MB1 99LLC143-MB1

SOIL
1.00

mg/kg

SOIL
1.00

mg/kg

C2

C
SOIL

1.00
mg/kg

- == ff = = =====fl= = == ff= ====fl

n-Propyl Alcohol 4.4 U 101 1 100 % 5.0 U 5.0 U 89 %
Ethanol 4.4 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not requested.

%= Percent recovery. D= Diluted out. I= Interference. NA= Not Applicable.

NS= Not spiked.

limits.

rik I

)0

*= outside of Advisory



Recra LabNet - Lionville Laboratory
GCSC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99

CLIENT ID

BOWBT2

BOWBT2

BOWBT2

BOWBT1

LAB QC:

BLK
ELK

RFW #

001
001 MS

001 MSD
002

RFW LOT 4 :9909L157

MTX PREP # COLLECTION EXTR/PREP

S
S

S

S

MB1
MB1 BS

S
S

99LLC143
99LLC143

99LLC143

99LLC143

99LLC143
99LLC143

09/20/99
09/20/99
09/20/99
09/20/99

N/A
N/A

09/23/99
09/23/99
09/23/99
09/23/99

09/23/99
09/23/99

ANALYSIS

09/24/99
09/24/99
09/24/99
09/24/99

09/24/99
09/24/99

004

AN I



RECRA Use Only Custody Transfer Record/Lab Work Request Page i of]

C) C, \ \ 5 1 flI ) FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS

ClientfA qfx 4 &rA Efl -p3-s Refrigerator # Ln

Est. Final Proj. Sampling Date /rype Container Liquid

Project # Sold
Project Contact/Phone N Volume Liquid- ---------

RECRA Project ManagerSoiU6-

OC Del TAT At /____ PreservativesRG CN
ORGANIC NR

Date Rec'd a CDate Due > ES

Account# Date Duo ED lwto

MATRIX Matrix RECRA LabNet Use Only

CODES: OC
S S La Client ID/Descrption Chosen Matrix Coted C.Ti eed

SO - Solid MS MSDSL- Sludge MIS _-it

W. Water n ~ r- ~ x
0 - Oil .tijtl p u)l~- X - V1 __

A- Air V/ r/ V/ - v-7
DS - Drum

Solids
DL- Drum __

Liquids
L- FPfTCLP ______

LeachateW-Wip

X - Other
F- Fish _____________________ - -_ ___

COMPOSITE
WASTE

Relinquished Received Date Time
by by r A

J~ J

Relinquis
by

DATE/ REVISION S:
IS 2u vIAU

3

4. A w/

RECRA LabNet US Only

Samples w
1) Shipped
Hand Deliv

Airbill #
2) Ambient

3) Receiv

5. Conditio

4) Labels In
6. XProperly P;

hod Received Date Time Discrepancies Between
by Samples Labels and 5) Received

COG Record? Y or N Holding

[I11RIT TEN Us toA

orey
e or
shed

or

t~Nood
V( N

dicate

9or N

Within
s

COC Tape was:
1) Presy Outer
PackageQ9 or N

2) Unbro~n on Outer
Packg( or N
3) Preslhn Sample

or N

4) Unbro on
Sample or N

CDC Record Present
Upon Sa Rc't

()or N
Cooler
Tamnp.).

RECRA
LabNet

Special Instructions:

,mq-c3-1<

gjMM pvvfA



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 899-078-122 of I

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround
Bowers/Trice Chris Cearlock 372-9574 TRENT; SJ

Project Designation Sampling Location SAF No. 45 Days
200 Area Source characterization - 200-CW-l OU 200 B pond (B8758)>15' 899-078

Ice Chest No. Field Logbook No. Method of Shipment
S M L SO0EL-1511 Fed Ex

Shipped To Offsite Property No. Dill of Lading/Air Bill No. I- 2 i - 9 c T

COA C C

POSSIBLE SAMPLE HAZARDS/REMARKS coa4C cool C Nuns CoodC
Preservation

Type of Container aG aG aG aG

No. of Container(s)

Special Handling and/or Storage Volume 60mL 250,L 25OmL 500mL

VOA -h260A smi-VGA -See Seitmr(Ian S nn2)
(TCL, VOA -27OA (TCL) Special Special

SAMPLE ANALYSIS r0 (Add- TP Die. iructioat tnuctioas.
Propanol, WITp-D;
Etianot) PCBa -O82

Sample No. Matrix * Sample Date Sample Time 0M, **" If W

BOWBT2 Soil . I ) J(3 I A I P c A f

BOWBT/ Soil i -,t -t? v y6 ctc$)

R Soil

Soil

SPECIAL INSTRUCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAP B99-078. Out of Gamma Spec. bottle also

analyze for Np-237, isotopic U, Ni-63, Tech-99, Tritium. . Out of ICP bottle also
Retinquished 3y D Date/Tim Received By Date/im analyze for N02/NO3, IC anions, Sulfides, Ammonia, Total Cyanide, and ph. Wate

(1) Gamma Spectroscopy jCesim.13 7 Cobah-60, uropium-I52, Europium-I155); Oili, Solid
Rclinqsiiadd y Dale/T D ne Received By Dace/J me Gamma Spec - Add-on IAmericium-241 Stroniuin-9.90 - Total Sr; Total Uranium Other Liqnid

.()R. q * LA. (Uranium ; Isotopic Piutonium; Isotopic Thorium IThotium-232); Americium-241

Relmqii a V.'J 2 IC? Metals- 6010A (Superrace) Arsenic, Barium, Cadmium, Chomm. Lead,col h ByDteTdI 'e Selenium, SilverS; ICP Metals - 6010A (Supettrace Add-On) (Beryllium, Copper, Nickel,CiktFro 9- Vanadium, Zinc); Mercury - 7471 - (CV); Chromium Hex - 7196
Relinquished By Date/Time Reccivp By Date/lin CCLtr<o- sj-. /V.E , pS 6 I Ce_

LABORATORT Received By Tile Date/Time
SECTION

FINAL SA MPLE Disposal Method Disposed By Daterrime
DISPOSITION

I ae



? .3 4 5 S
RECRA 9
ENVIRONMENTAL
INC. o

Chemical and Environmental Measurement Information N

Recra LabNet Philadelphia
Analytical Report

Client: TNU-H-ANFORD B99-078 W.O.#: 10985-001-001-9999-00
RFW# : 9909L157 Date Received: 09-22-99
SDG/SAF#: H0539/B99-078

*REVISION"

METALS CASE NARRATIVE

This package has been revised to include the addition of Antimony and Thallium.

1. This narrative covers the analyses of 2 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than

the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL) or samples greater than 20X MB value). Refer to the

Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the

Inorganics Laboratory Control Standards Report.

10. The matrix spike (MS) recovery for 1 analyte was outside the 75-125% control limits. Refer to

the Inorganics Accuracy Report.

Te results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this rrpn are integral parts

of the analytical data. Thefore, this report should only be rpduced in its entirety of 014 pages.

208 Welsh Pool Road . Lionville, PA 19341-1333 . (610) 280-3000 - Fax (610) 280-3041



11. For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A PDS was prepared at the following concentration:

PDS PDS
Sample ID Element Concentration (ppb) % Recovery
BOWBT2 Antimony 100 99.4

12. The duplicate analyses for 3 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

13. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

J. Michael Taylor
Vice President
Philadelphia Analytical Laboratory

mnld/m09-157

Date



METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this
Recra Lot#: 9 o L i57
Leaching Procedure: 1310 1311 1312 -Other:

CLP Metals _ Digestion and _ Analysis Methods: NLM

Metals Digestion Methods: 3005A __3010A 3015

_Other:

03.0 __ILM04.0

3020A A 050A 3051 200.7

Metals Analysis Methods

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

SW846
6010 

7 6010B __70415
36(10B 7060A

60)0n
010B

6010B'
_6910B
1v6010B __7131A 5

_6A OR
6010R 7191

Z601B _R-72115
6fi10B

1 6010B 74215
6010B 74304
6010B
6010B

__747oA 3 Z41A 3

lOB

6010B 76104
_610B'

l6010B __77405
6010B

6_ OR
/6010B 7761

6010B 77704

__ 10B
601 OB 7841
6010B
6010B

010B'

j-6010B
6010B

EPA -

200.7
200.7 204.2
200.7 206.2
200.7
200.7
200.7
200.7
200.7 213.2
200.7
200.7 218.2
200.7
200.7 220.2
200.7
200.7 239.2
200.7
200.7
200.7
245.1 2 245.5 2

200.7
200.7
200.7 258.1
200.7 '
200.7 270.2
200.7
200.7
200.7 272.2
200.7 273.1
200.7
200.7 279.2
200.7
200.7
200.7'
200.7
200.7
200.7'

STD MTD

3113B

EPA
OSWR

1620

3113B
1620

1620
3113B

1620
1620

200.9

1620

1620

USATHAMA
99
99
99
99
99
99
99
99
99

_SS17
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

Other:
L-WI-033/M-03/98

SS17

Method: 01)



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U = Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

1. Not included in the method element list.

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

3. Modified Hg: Hg] and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

5. Graphite Furnace AA.

RFW 21-21L-033/N-10/96



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 11/09/99

CLIENTi TNU-HANFORD B99-078

WORK ORDER: 10985-001-001-9999-00

RECRA LOT #; 9909L157

SAMPLE

-001

SITE ID

BOWBT2

-002 BOWBT1

ANALYTE

Silver, Total

Arsenic, Total

Barium, Total

Beryllium, Total

Cadmium, Total

Chromium, Total

Copper, Total

Mercury, Total

Nickel, Total

Lead, Total

Antimony, Total

Selenium, Total

Thallium, Total

Vanadium, Total

Zinc, Total

REPORTING

RESULT UNITS LIMIT

0.1 u

1.4

54.0

0.11
0.12

10.7

14.0

0.02 u

11.1

2.8

0.24 u

0.36 u

0.52 u

39.3

31.6

0.09 u

1.6

46.1

0.09

0.05

7.8

14.3

0.01 u

8.3

2.5

0.23 'a

0.34 u

0.49 U

42.4

30.4

Silver, Total

Arsenic, Total

Barium, Total

Beryllium, Total

Cadmium, Total

Chromium, Total

Copper, Total

Mercury, Total

Nickel, Total

Lead, Total

Antimony, Total

Selenium, Total

Thallium, Total

Vanadium, Total

Zinc, Total

MG/KG
MG/KG

MG/KG

MO/KG

MG/KG

MG/KG

MG/KG

MO/KG

MG/KG
MG/KG

MG/KG

MG/KG
MG/KG
MO/KG

O/KG

MG/KG

MG/KG

MG/KG

MG/KG

MO/KG

MG/KG

MG/KG

MG/KG

NO/KG
MG/KG

MG/KG
MG/KG

MG/KG
MG/KG

MG/KG

0.1

0.32

0.03

0.01

0.03

0.08

0.12

0.02

0.12

0.20

0.24

0.36

0.52

0.06

0.08

0.09

0.31

0.03

0.009

0.03

0.07

0.11

0.01

0.11

0.19

0.23

0.34

0.49

0.06

0.07

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0



Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 11/09/99

CLIENT: TnU-BANFORD B99-078

WORK ORDER: 10985-001-001-9999-00

RECRA LOT #: 99091457

ANALTTR

....... .= ....... ......

BLANK1 99L0674-MB1 Silver, Total

Arsenic, Total

Barium, Total

Beryllium., Total

Cadmium, Total

Chromium, Total

Copper, Total

Nickel., Total

Lead, Total

Antimony, Total

Solenium, Total

Thallium., Total

Vanadium., Total

Zinc, Total

RESULT UNITS

0.10 U

0.33 u

0.05

0.01 u

0.03 u

0.10

0.12 U
0.12 u

0.21 u

0.25 u

0.37 u

0.53 u

0.06 u

0.08 u

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/Ka
MO/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

BLANK1 99C0290-MBl Mercury, Total 0.02 U MG/KG

REPORTING

LIMIT

0.10

0.33

0.03

0.01

0.03

0.08

0.12

0.12

0.21

0.25

0.37

0.53

0.06

0.08

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.02 1.0

00o



Recra LabNet - Lionville

INOROA$ICS ACCURACY REPORT 11/09/99

CLIENT: TNU-RANFORD B99-078
WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

-001 BOWBT2

RECRA LOT #: 9909L157

SPIKED INITIAL SPIKED

SAMPLE RESULT AMOUNT %RECOV

Silver, Total

Ar*enic, Total

Barium, Total

Boryllium, Total

Cadmium, Total

Chromium, Total

Copper, Total

Mercury, Total

Nickel, Total

Lead, Total

Antimony, Total

Solnium., Total

Thallium, Total

Vanadium, Total

Zinc, Total

4.1

164

216

4.2

4.2

28.0

33.4

0.18

58.0

43.2

29.1

158

166

83.9

71.4

0.1 u

1.4

54.0

0.11

0.12

10.7

14.0

0 . 02u

11.1

2.8

0.24u

0. 3 6u

0.52u

39.3

31.6

4.4

177

177

4.4

4.4

17.7

22.1

0. 15

44.3

44.3

44.3

177
177

44.3

44.3

DILUTION

FACTOR(SPK)

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

93.2

91.8

91.7

92.9

92.6

97.7

67.8

105.4

105.9

91.2

65.7

89.1

93.9

100.7

89.8

007



Recra LabNet - Lionville

INORGANICS PRECISION REPORT 11/09/99

CLIENT: TNU-RANFORD B99-078 RECRA LOT N: 9909L157

WORK ORDER: 10985-001-001-9999-00

INITIAL DILUTION

SAMPLE SITE ID ANALYTE RESULT REPLICATE RPD FACTOR(REP)

-0OlREP BOWBT2 Silver, Total 0.1 u 0.09u NC 1.0

Arsenic, Total 1.4 1.4 0.00 1.0

Barium, Total 54.0 49.8 8.1 1.0

Beryllium, Total 0.11 0.1 12.7 1.0

Cadmium, Total 0.12 0.08 48.2 1.0

Chromium., Total 10.7 7.5 35.2 1.0

Copper, Total 14.0 11.7 17.9 1.0

Mercury, Total 0.02u 0.02u NC 1.0

Nickel, Total 11.1 7.2 42.6 1.0

Lead, Total 2.8 2.4 15.4 1.0

Antimony, Total 0.24u 0.23u NC 1.0

Selonium, Total 0.36u 0.34u NC 1.0

Thallium, Total 0.52u 0.49u NC 1.0

Vanadium, Total 39.3 38.5 2.1 1.0

Zinc, Total 31.6 31.8 0.63 1.0

cog



R.cra LhN.t - Lionvill.

INOROANICS LABORATORY CONTROL STMDARDS REPORT 11/09/99

CLIENT: TNU-HANFORD B99-078

WORK ORDER: 10985-001-001-9999-00

RECRA LOT #: 9909L157

AALYTE

Silver, LCS

Arnenic, LCS

Barium., LOS

Seryllium, LCS

Cadmium, LCS

Chromium, LCS

Copper., LCS

Nickel, LCS

Lead, LOS

Antimony, LCS

Selenium, LCS

Thallium, LCS

Vanadium, LCS

Zinc, LCS

SPIKED SPIKED

SAMPLE AMOUNT

48.8

952

500

24.3

24.2

50.8

126

195

242

292

921

974

259

95.2

50.0

1000

500

25.0

25.0

50.0

125

200

250

300

1000

1000

250

100

UNITS %RECOV

MG/KG

MG/KG
MG/KG

MG/KS

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MG/KG

MO/KG

97.6

95.2

100.0

97.2

96.8

101.6

100.7

97.4

96.8

97.2

92.1

97.4

103.4

95.2

1.0 1.0 MO/KG 102.5

SAMPLE

LCS1

SITE ID

99L0674-LC1

LOSI 99CO290-LC1 Mercury., LCS

009



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99 RFW LOT # :9909L157

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP

BOWBT2

SILVER, TOTAL

SILVER, TOTAL

SILVER, TOTAL

ARSENIC, TOTAL

ARSENIC, TOTAL

ARSENIC, TOTAL

BARIUM, TOTAL

BARIUM, TOTAL

BARIUM, TOTAL

BERYLLIUM, TOTAL

BERYLLIUM, TOTAL

BERYLLIUM, TOTAL

CADMIUM, TOTAL

CADMIUM, TOTAL

CADMIUM, TOTAL

CHROMIUM, TOTAL

CHROMIUM, TOTAL

CHROMIUM, TOTAL

COPPER, TOTAL

COPPER, TOTAL

COPPER, TOTAL

MERCURY, TOTAL

MERCURY, TOTAL

MERCURY, TOTAL

NICKEL, TOTAL

NICKEL, TOTAL

NICKEL, TOTAL

LEAD, TOTAL

LEAD, TOTAL

LEAD, TOTAL

ANTIMONY, TOTAL

ANTIMONY, TOTAL

ANTIMONY, TOTAL

SELENIUM, TOTAL

SELENIUM. TOTAL

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

REP

MS

REP
MS

REP
MS

REP
MS

REP
MS

REP
MS

REP
MS

REP
MS

REP
MS

REP
MS

REP
MS

001 REP

99L0674

99L0674
99L0674
99L0674

99L0674

99L0674
99L0674
99L0674
99L0674
99L0674
99L0674
99L0674
99L0674

99L0674
99L0674

99L0674
99L0674

99L0674

99L0674
99L0674
99L0674
99C0290

99C0290

99C0290
99L0674

99L0674
99L0674
99L0674

99L0674
99L0674

99L0674

99L0674

99L0674
99L0674

09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99

10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/06/99
10/06/99
10/06/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99

S 99L0674 09/20/99 10/04/99

ANALYSIS

10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/07/99
10/07/99
10/07/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99
10/15/99

010



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99 RFW LOT # :9909L157

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

SELENIUM, TOTAL 001 MS S 99L0674 09/20/99 10/04/99 10/15/99
THALLIUM, TOTAL 001 S 99L0674 09/20/99 10/04/99 10/15/99
THALLIUM, TOTAL 001 REP S 99L0674 09/20/99 10/04/99 10/15/99
THALLIUM, TOTAL 001 MS S 99L0674 09/20/99 10/04/99 10/15/99
VANADIUM, TOTAL 001 S 99L0674 09/20/99 10/04/99 10/15/99
VANADIUM, TOTAL 001 REP S 99L0674 09/20/99 10/04/99 10/15/99
VANADIUM, TOTAL 001 MS S 99L0674 09/20/99 10/04/99 10/15/99
ZINC, TOTAL 001 S 99L0674 09/20/99 10/04/99 10/15/99
ZINC, TOTAL 001 REP S 99L0674 09/20/99 10/04/99 10/15/99
ZINC, TOTAL 001 MS S 99L0674 09/20/99 10/04/99 10/15/99

BOWBT1

SILVER, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
ARSENIC, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
BARIUM, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
BERYLLIUM, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
CADMIUM, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
CHROMIUM, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
COPPER, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
MERCURY, TOTAL 002 S 99C0290 09/20/99 10/06/99 10/07/99
NICKEL, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
LEAD, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
ANTIMONY, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
SELENIUM, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
THALLIUM, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
VANADIUM, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99
ZINC, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99

LAB QC:

SILVER LABORATORY LC1 BS S 99L0674 N/A 10/04/99 10/15/99
SILVER, TOTAL MB1 S 99L0674 N/A 10/04/99 10/15/99
ARSENIC LABORATORY LC1 BS S 99L0674 N/A 10/04/99 10/15/99
ARSENIC, TOTAL MB1 S 99L0674 N/A 10/04/99 10/15/99
BARIUM LABORATORY LC1 BS S 99L0674 N/A 10/04/99 10/15/99
BARIUM, TOTAL MB1 S 99L0674 N/A 10/04/99 10/15/99
BERYLLIUM LABORATORY LC1 BS S 99L0674 N/A 10/04/99 10/15/99

oi



Recra LabNet - Lionville
INORGANIC ANALYTICAL DATA

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99

Laboratory
PACKAGE FOR

RFW LOT # :9909L157

CLIENT ID /ANALYSIS

BERYLLIUM, TOTAL

CADMIUM LABORATORY

CADMIUM, TOTAL

CHROMIUM LABORATORY

CHROMIUM, TOTAL

COPPER LABORATORY

COPPER, TOTAL
MERCURY LABORATORY

MERCURY, TOTAL

NICKEL LABORATORY

NICKEL, TOTAL
LEAD LABORATORY

LEAD, TOTAL

ANTIMONY LABORATORY
ANTIMONY, TOTAL
SELENIUM LABORATORY

SELENIUM, TOTAL

THALLIUM LABORATORY

THALLIUM, TOTAL

VANADIUM LABORATORY

VANADIUM, TOTAL

ZINC LABORATORY

ZINC, TOTAL

RFW #

MB1
LC1 BS
MB1

LC1 BS
MB1

LC1 BS
MB1
LC1 BS
MB1

LC1 BS
MB1

LC1 BS
MB1

LC1 BS
MB1

LC1 BS
MB1
LC1 BS
MB1

LC1 BS
MB1
LC1 BS
MB1

MTX PREP #

99L0674

99L0674

99L0674
99L0674

99L0674

99L0674
99L0674
99C0290

99C0290

99L0674

99L0674

99LO674
99L0674
99L0674
99L0674
99L0674
99L0674
99L0674
99L0674
99L0674
99L0674
99L0674
99L0674

COLLECTION EXTR/PREP

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
N/A

10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/06/99
10/06/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99

ANALYSIS

10/15/99
10/15/99

10/15/99

10/15/99

10/15/99
10/15/99

10/15/99
10/07/99
10/07/99
10/15/99

10/15/99

10/15/99
10/15/99
10/15/99

10/15/99

10/15/99

10/15/99
10/15/99

10/15/99

10/15/99
10/15/99

10/15/99
10/15/99



RECRA LabNet Use Only

9 C\ yOOrL51

Custody Transfer Record/Lab Work Request Page1 of I

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS t ,4

Client T LA- ItAQIrNOra & - 3-8 Refrigerator #

Est. Final Proj. Sampling Date -/Type Container -qd

Project # ' 7 'C - 77Z LMqDd

Project Contact/Phone # Volume
RECRA Project Manager _________________ ______ Solid

ac Del TAT Preservatives ORGANIC ORGANICOG

Date Recd C1 99A Date Due ANALYSES9RQUESTE:D 0 z C)
Account#> m 1

MATRIX Matrix J4 RECRA LabNet Use Only

CODES: t~bCose Date TimeNI
SSod Client ID/Description ) Matrix Collected Collected

SE- Sediment M4
SO-Solids
SI-Sludge IS

W- oter
A- Air -- ---
DS-- Drum __39 -3 P) T'Y_\_I__IV Vv

Solids
DL- Drum -

Liquids
L- EP/TCLP __ _________________

Leachate
Vil- Wipe
X- Other -

F- Fish

________________________________ - - - 11/3/99
SR and TL added 10 all metals lSamples per client

Special Instructions:

COMPOSITE
WASTE

Relinquished Received Date Time
by by

./J& .

DATE/REVISIONS:

2. -4 1

4.

Discrepancies Between
Samples Labels and

TERecord? Y orN}
NOTES:

- 6,
Relinquished Received Date Time

by by

I T4 M N _ _ _ _

Samples were:,
1) Shipped-V-o
Hand Delivered

Airbill #

2) Ambient or

3) Receivp tINGOOd
Conditiork .)g r N

4) Labels Indicate
Properly Pps~red

Y or N

5) Received Within
Holding or N

COC Tape was:
1) Pres Outer
PackagM$) or N

2) Unbron on Outer
Packag or N
3) Pres Sample

or N

4) UnbroK on
Sample ( or N

COC Record Present
Upon Sa Pact

r N

erpC

4-WaS lg\t

RECRALabNet

RECRA Lablitt UseO y



Bechtel Hanford Inc.

Collector
BowersrFrice

Project Designation
200 Area Source characterization - 200-CW-I OU

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Company Contact
Chris Cearlock

Sampling Location
200 B pond (B8758) >15'

Telephone No.
372-9574

Project Coordinator
TRENT, SI

B99_-7i

B99-078-122

I4 Price Code 8N

Page I o -

Data Turnaround

45 Days

Ice Chest No. Field Logbook No. Method of Shipment

S I .- oS EL-1511 Fed Ex

Shipped To Olisite Property No. Bill of LadinglAir Bill No. Cl.1-.CIC C f

COA U~C, C jg
POSSIBLE SAMPLE HAZARDS/REMARKS Coo 4C Cool 4C None Coo1 4c

Preservation

Type of Container aG aG G G

No. of Container(s)

Special Handling and/or Storage Volume 60mL 25OmL 250mL 5OmL

VOA-260A Semi-VOA. See item (1) in See leon (2) in
(TCL); VOA - 270A (TCL); Special Special
S260A (Add- TPH-Diel Inltons Insrufoi.

SAMPLE ANALYSIS On) (I-
Propnol, WTPH-D
Etihanoll PCBs -5032

Sample No. Matrix * Sample Date Sample Time

BOWBT2 Sod - 'wc I

BOWBT/ Soil o0 0 0 q -C

BT Soil

Tr Soil ____ ________ ____

SPECIAL INSTRUCTIONS Matrix *

CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAP B99-078. Out of Gamma Spec, bottle also Soi
analyze for Np-237, isotopic U, Ni-63, Tech-99, Ttium, , Out of ICP bottle also wer

Relinquished By D . j DatefTime Received By Date/Tim analyze for NO2/NO3, IC anions, Sulfides, Ammonia. Total Cyanide, and pH. Vapr

h I.in , ?7 7 aO 7 6/it2 (1) Gamma Spectroscopy fCesitm-137, Cobalt-60, Europium- 52, Europium-I 55); Other Solid
Relinquis'Ad y Date/t ine Receive By Date/Time Gamma Spec - Add-on JAmeicium-241}; Sirontinum-89,90 - Total Sr; Total Uranium other Liquid

(Uranium); Isotopic Plutonium; Isotopic Thorium jMorium-232); Americium-241
(2) CP Metals - 6010A (Supertrace) (Arsenic, Barium, Cadmium, Chromium, Lead,

Relin It By Date/Time ReceIved By Date/Time Selenium, Silver); ICP Metals - 6010A (Superirace Add-On) IBeryllium. Copper, Nickel.
-c o - CD Vanadium, Zinc); Mercury - 7471 - (CV); Chromium Hex - 7196

Relinquished By Datefime Recei y Date/Tin COI.CccGi _ cZ U2'.Mu/ILAL E -12- St 6 ~c-

(S' -- T 9cs 4 I1'k 99AK)
LABORATORY ReceivedBy

SECTION

FINAL SAMPLE Disposal Method

DISPOSITION

/ '/\
Disposed By

Date/rime

Date/Time

Title



RECRA
ENVIRONMENTAL

E b, INC.
Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-078
RFW# : 9909L157

W.O. # : 10985-001-001-9999-00
Date Received: 09-22-99

SDG#: H0539
SAF# : B99-078

INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 2 soil samples.

2. The samples were prepared and analyzed in accordance with the methods indicated on
the attached glossary.

3. Sample holding times as required by the method and/or contract were met with the
exception of Sulfide analysis.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blanks were within method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits. The
duplicate LCS were within the 20% Relative Percent Difference (RPD) control limit.

7. The matrix spike recoveries were within the 75-125% control limits.
duplicates were within the 20% RPD control limit.

The matrix spike

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. Results for solid samples are reported on a dry weight basis.

Ck& ?~t- 1
J. Michael TaylorL
Vice President
Philadelphia Analytical Laboratory

njp\i09-l57

y2 3o56789~

A 3

-a

6 

,,9

3" 6 iZott-

A-tc
Date

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are

integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 14 pages.

208 Welsh Pool Road . Lionville, PA 19341-1333 - (610) 280-3000 * Fax (610) 280-3041

V

r i; U A-



Recra LabNet Philadephia

WET CHEMISTRY

METHODS GLOSSARY FOR SOIL/SOLIDS SAMPLE ANALYSIS

ASTM

% Ash

SW846

D2216-80

% Moisture

% Solids

% Volatile Soilids

D2216-80

D2216-80

ASTM Extraction in Water

ILMO4.0 (e)

ILMO4.0 (e)

D3987-81/85

BTU

CEC

Chromium VI

Corrosivity _ by coupon _ by pH

Cyanide, Total

Cyanide, Reactive

Halides, Extractable Organic

Halides, Total

EP Toxicity

Flash Point

Ignitability

Oil & Grease

Carbon, Total Organic

Oxygne Bomb Prep for Anions

D240-87

9081

7 3060A/7196A

110(mod)

9010B

Section 7.3

9020B

9020B

1310A

C

9045C

ILMO4.0 (e)

EPA 600/4/84-008

EPA 600/4/84-008

1010

1010

9071A

D240-87(mod)

Lloyd Kahn (mod)9060

5050

Petroleum Hydrocarbons, Total Recoverable

pH, Soil

Sulfide, Reactive

Sulfide

Specific Gravity

Sulfur, Total

Synthetic Prpearation Leach

Paint Filter

D1429-76C/

I
9071

9045C

Section 7.3

_I9030B(mod)

D5057-90

9056

1312

9095A

Other: t'p Method: 5J14 ,53 9-3
Other: Method EPA 31D,3

W- 334 /-9

L-WI-034/B-06/99

02e

OTHER

EPA 418.1



Recra LabNet Philadelphia
METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U = Indicates that the parameter was not detected at or above the reponed limit. The
associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LC = Laboratory Control Sample.
NC = Not calculated.

A suffix of -R, -S, or -T following these codes indicate a replicate, spike or sample duplicate
analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

1. ASTM Standard Methods.

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-020).

3. Test Methods for Evaluating Solid Waste (USEPA SW-846).

a. Standard Methods for the Examination of Water and Waste, 16 ed, (1983).

b. Standard Methods for the Examination of Water and Waste, 17 ed, (1989)/18ed
(1992).

c. Method of Soil Analysis, Part 1, Physical and Mineralogical Methods, 2nd ed,
(1986).

d. Method of Soil Analysis, Pan 2, Chemical and Microbiological Properties, Am. Soc.
Agron., Madison, WI (1965).

e. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis.

f Code of Federal Regulations.

L-WI-034/D-6/99

C' C



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 12/31/99

CLIENT: TNU-HANFORD B99-078

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

-001 BOWBT2

-002 BOWBT1

ANALYTE

% Solids

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Cyanide, Total

Phosphate by IC

Chromium VI

Sulfate by IC

Nitrate Nitrite

Ammonia, an N

PH

Sulfide

% Solido

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Cyanide, Total

Phosphate by IC

Chromium VI

Sulfate by IC

Nitrate Nitrite

Ammonia, ae N

PH

Sulfide

RECRA LOT #: 9909L157

REPORTING

RESULT UNITS LIMIT

95.8

2.2

2.6 u

1.3 U

1.3 u

0.52 u

1.3 u

0.42 u

30.5
0.21 u

1.3 U

7.8

3.8

95.6

2.5

2.6 u

1.3 U
1.3 u

0.52 u

1.3 U

0.42 u

71.0

0.21 u

1.3 U

8.7
1.0 U

NO/KG

MG/KG

MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG

MG/KG

MG/KG

SOIL PH

MG/KG

MG/KG

MG/KG
MG/KG
MG/KG

MG/KG

MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

SOIL PH

MG/KG

0.01

1.3

2.6

1.3

1.3

0.52

1.3

0.42

1.3

0.21

1.3

0.01

1.0

0.01

1.3

2.6

1.3

1.3

0.52

1.3

0.42

2.6

0.21

1.3

0.01

1.0

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0

1.0

1.0

1.0

1.0

0 4



Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 12/31/99

CLIENT: TNU-RANFORD B99-078

WORK ORDER: 10985-001-001-9999-0

SAMPLE SITE ID

BLANK10 99LIC083-MBI

BLANK10

BLANK10

BLANK10

BLANK10

BLANK10

BLANK10

BLANK10

BLANK10

BLANK10

99LC1lOB-MB1

99LVI06B-MB1

99LICAQ3-MB1

99LN3D47-MB1

99LANA55-MB1

99LAM038-MB1

99LAM050-MB1

99LSDO50-MB1

99LSDO51-MB1

0

ANALYTE

Chloride by IC

FlUoride by IC

Nitrite by IC
Nitrate by IC

Phosphate by IC

Cyanide, Total

Chromium VI

Sulfate by IC

Nitrate Nitrite

Nitrate Nitrite

Ammonia, as N

Ammonia, as N

Sulfide

Sulfide

RECRA LOT #: 9909L157

REPORTING

RESULT UNITS LIMIT

1.2 u MG/KG 1.2

2.5 u MG/KG 2.5

1.2 u MG/KG 1.2

1.2 u MG/KG 1.2

1.2 u MG/KG 1.2

0.50 u MG/KG 0.50

0.40 u MG/KG 0.40

1.2 u MG/KG 1.2

0.20 u MG/KG 0.20

0.20 u MG/KG 0.20

1.2 u MG/KG 1.2

1.2 u MG/KG 1.2

1.0 U MG/KG 1.0

1.0 U MG/KG 1.0

DILUTION

FACTOR

1.0

1.0
1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Wi



Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 12/31/99

CLIENT: TNU-HANFORD B99-078

WORK ORDER: 10985-001-001-9999-00

SAMPLE

-001

SITE ID

BOWBT2

-002 BOWBT1

ELANK10 99LIC083-MB1

BLANK10 99LVI068-MB1

BLANK10 99LICAB3-MB1

ELA K10 99LN3D47-MB1

BLAfX10 99LANA55-MBI

BLANK10 99LAM038-MB1

BLANKlO 99LAM050-MB1

BLANK10 99LSD050-MB1

ANALYTE

Chloride by IC

Chloride by IC MSD
Fluoride by IC

Fluoride by IC MSD

Nitrite by IC
Nitrite by IC MSD

Nitrate by IC

Nitrate by IC MSD

Cyanide, Total

Phosphate by IC

Phosphate by IC MSD
Sulfate by IC

Sulfate by IC MSD
Nitrate Nitrite

Ammonia, as N

Soluble Chromium VI

Insoluble Chromium VI

Sulfide

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Soluble Chromium VI

Insoluble Chromium VI

Sulfate by IC

Nitrate Nitrite

Nitrate Nitrite MSDh

Nitrate Nitrite

Nitrate Nitrite MSD
Ammonia, as N

Ammonia, am N MSD

Ammonia, as N

Ammonia, as N MSD
Sulfide

Sulfide MSD

SPIKED

SAMPLE

25.3

27.9

52.3

56.5

24

26

24

26

5.1

24.6

27.0

55.2
59.0

5.1

102

4.0

1120

384

23,6

52,4

24

24

25.1

4.0

1180

23.5

5.0

5.1

4.9

5.0

48.6

51.0
49.5

50.2

9.3

9.5

RECRA LOT #: 9909L157

INITIAL

RESULT

2.2

2.2

0.36

0.36

1.3 u

1.3 u

1.3 u

1.3 u

0.52u
1.3 U

1.3 U

30.5

30.5

0.21u

1.3 U

0.42u

0.42u

0.0

1.2 u

2.5 U
1.2 u
1.2 U

1.2 u

0. 40u

0.40U

1.2 u

0.2ou

0.20u

0.2Ou

0 .20u

1.2 u

1.2 u

1.2 u

1.2 U

1.0 u

1.0 u

SPIKED

AMOUNT

26.1

26.1

52.2

52.2

26

26

26

26

5.2

26.1

26.1

26.1

26.1

5.0

103

4.2

1180

392

25.0

50.0

25

25

25.0

4.0

1160

25.0

5.0

5.0

5.0

5.0

50.0

50.0

50.0

50.0

9.9

9.9

%RECOV

88.5

98.7

99.5

107.5

91.3

101.2

93.6

101.5

97.4

94.4

103.4

94.4

109.1

103.2

98.5

97.5

95.3

97.8

94.5

104.8

97.8

95.8

100.5

99.9

101.3

93.9

101.0

102.6

98.4

100.8

97.2

102.0

99.0

100.5

93 .9

96.0

DILUTION

FACTOR (SPK)

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

100

1.0

1.0

1.0

1.0

1.0

1,0

1,0

100

1,0

1,0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0



Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 12/31/99

CLIENT: TNU-HANFORD B99-078

WORK ORDER: 10965-OO1-OOI-9999-00

SPIKED

AMALYTE SAMPLE

Sulfide 9.4

RECRA LOT #: 9909L157

INITI AL

RESULT

1.0 u

SPIKED

AMOUNT

10.0

%RECOV

94.0

SAMPLE

BLANK 10

SITE ID

99LSDO51-MBI

DILUTION

FACTOR (SPK)

1.0

07M



Recra LabNet - Lionville

INORGANICS DUPLICATE SPIKE REPORT 12/31/99

CLIENT: TNU-HANFORD B99-078

WORK ORDER: 10985-001-001-9999-00

RECRA LOT #: 9909L157

ANALYTE

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

Nitrate Nitrite

Nitrate Nitrite

Ammonia, as N

Ammonia, as N

Sulfide

SPIXR#I SPIK#2

%RECOV %RECOV %DIPF

88.5 98.7 10.9

99,5 107.5 7.8

91.3 101.2 10.3

93,6 101.5 8.0

94.4 103.4 9.2

94.4 109.1 14.4

101.0 102.6 1.6

98.4 100.8 2.4

97.2 102.0 4.8

99.0 100.5 1.5

93.9 96.0 2.1

SAMPLE

-001

BLANK10
BLANK10

BLANK10

BLANKI0

BLANK10

SITE ID

BOWBT2

99LN3D47-MB1

99LANA5S-MB1

99LA1038-MB1

99LA4050-MB1

99LSDOSO-MB1



Recra LabNet - Lionvill.

INORGANICS PRECISION REPORT 12/31/99

CLIENT; TNU-HANPORD 599-078

WORK ORDER: 10985-001-001-9999-00

SAMPLE

-CO1REP

SITE ID

BOWBT2

-002REP BOWBTi

A.ALyTE.

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Cyanide, Total

Phosphate by IC

Sulfate by IC
Nitrate Nitrite

Ammonia, as N

pH
% Solids

Chromium VI

Sulfide

INITIAL

RESULT

2.2

2.6 u

1.3 u

1.3 u

0.52u
1.3 u

30.5

0.2lu

1.3 u

7.9

95.6

0. 42u

1.0 u

RECRA LOT #: 9909L157

REPLICATE

2.2

2.6 u

1.3 U

1.3 U
0. 52u
1.3 u

29.6

0.21u

1.3 u

8.1

92.8

0.42u

1.0 u

RPD

2.1

NC

NC

NC

NC

NC

3.0

NC

NC
2.5

3.0

NC

NC

DILUTION

FACTOR (REP)

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
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Recra LabNet - Lionville

INORGANICS LABORATORY CONTROL STANDARDS REPORT 12/31/99

CLIENT: TNO-HANFORD 599-078

WORK ORDER: 10985-001-001-9999-00

RECRA LOT #: 9909L1S7

SPIKED SPIKED

SAMPLE SITE ID ANALYTE SAMPLE AMONTI UNITS %RECOV

LCSXO 99LCIOB-LCI Cyanide, Total LOS 2.3 2.0 MG/KG 116.0

LCS20 99LC110B-LC2 Cyanide, Total LOS 10 10 MG/KG 100.1

to



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99 RFW LOT # :9909L157

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

B0WBT2

% SOLIDS 001 S 99LS125 09/20/99 09/22/99 09/23/99
CHLORIDE BY IC 001 S 99LIC083 09/20/99 10/04/99 10/04/99
CHLORIDE BY IC 001 REP S 99LIC083 09/20/99 10/04/99 10/04/99
CHLORIDE BY IC 001 MS S 99LIC083 09/20/99 10/04/99 10/04/99
CHLORIDE BY IC 001 MSD S 99LIC083 09/20/99 10/04/99 10/04/99
FLUORIDE BY IC 001 S 99LIC083 09/20/99 10/04/99 10/04/99
FLUORIDE BY IC 001 REP S 99LIC083 09/20/99 10/04/99 10/04/99
FLUORIDE BY IC 001 MS S 99LIC083 09/20/99 10/04/99 10/04/99
FLUORIDE BY IC 001 MSD S 99LIC083 09/20/99 10/04/99 10/04/99
NITRITE BY IC 001 S 99LIC083 09/20/99 10/04/99 10/04/99
NITRITE BY IC 001 REP S 99LIC083 09/20/99 10/04/99 10/04/99
NITRITE BY IC 001 MS S 99LIC083 09/20/99 10/04/99 10/04/99
NITRITE BY IC 001 MSD S 99LIC083 09/20/99 10/04/99 10/04/99
NITRATE BY IC 001 S 99LIC083 09/20/99 10/04/99 10/04/99
NITRATE BY IC 001 REP S 99LIC083 09/20/99 10/04/99 10/04/99
NITRATE BY IC 001 MS S 99LIC083 09/20/99 10/04/99 10/04/99
NITRATE BY IC 001 MSD S 99LIC083 09/20/99 10/04/99 10/04/99
TOTAL CYANIDE 001 S 99LC110B 09/20/99 09/30/99 10/04/99
TOTAL CYANIDE 001 REP S 99LC11OB 09/20/99 09/30/99 10/04/99
TOTAL CYANIDE 001 MS S 99LC11OB 09/20/99 09/30/99 10/04/99
PHOSPHATE BY IC 001 S 99LIC083 09/20/99 10/04/99 10/04/99
PHOSPHATE BY IC 001 REP S 99LIC083 09/20/99 10/04/99 10/04/99
PHOSPHATE BY IC 001 MS S 99LIC083 09/20/99 10/04/99 10/04/99
PHOSPHATE BY IC 001 MSD S 99LIC083 09/20/99 10/04/99 10/04/99
CHROMIUM VI 001 S 99LVI068 09/20/99 10/05/99 10/05/99
SULFATE BY IC 001 S 99LICA83 09/20/99 10/04/99 10/04/99
SULFATE BY IC 001 REP S 99LICA83 09/20/99 10/04/99 10/04/99
SULFATE BY IC 001 MS S 99LICA83 09/20/99 10/04/99 10/04/99
SULFATE BY IC 001 MSD S 99LICA83 09/20/99 10/04/99 10/04/99
NITRATE NITRITE 001 S 99LN3D47 09/20/99 09/30/99 10/01/99
NITRATE NITRITE 001 REP S 99LANA55 09/20/99 11/17/99 11/18/99
NITRATE NITRITE 001 MS S 99LANA55 09/20/99 11/17/99 11/18/99
AMMONIA 001 S 99LAM038 09/20/99 10/12/99 10/12/99
AMMONIA 001 REP S 99LAM050 09/20/99 12/28/99 12/29/99
AMMONIA 001 Ms S 99LAM050 09/20/99 12/28/99 12/29/99

11



Recra LabNet - Lionville
INORGANIC ANALYTICAL DATA

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99

Laboratory
PACKAGE FOR

RFW LOT # :9909L157

CLIENT ID /ANALYSIS

PH
PH
SULFIDE

BOWBT1

% SOLIDS
% SOLIDS
CHLORIDE BY IC
FLUORIDE BY IC
NITRITE BY IC
NITRATE BY IC
TOTAL CYANIDE
PHOSPHATE BY IC
CHROMIUM VI
CHROMIUM VI
CHROMIUM VI
CHROMIUM VI
SULFATE BY IC
NITRATE NITRITE
AMMONIA
PH
SULFIDE
SULFIDE
SULFIDE

RFW #

001
001
001

002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002
002

MTX PREP # COLLECTION EXTR/PREP

REP
S
S
S

REP

REP
MS
MSD

REP
MS

99LPH105
99LPH114
99LSD050

99L%S125
99L%S125
99LIC083
99LIC083
99LIC083
99LIC083
99LC110B
99LIC083
99LVI068
99LVI068
99LVIO68
99LVI068
99LICA83
99LN3D47
99LAM038
99LPH105
99LSD050
99LSDO50
99LSD051

09/20/99
09/20/99
09/20/99

09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99
09/20/99

10/01/99
10/21/99
09/28/99

09/22/99
09/22/99
10/04/99
10/04/99
10/04/99
10/04/99
09/30/99
10/04/99
10/05/99
10/05/99
10/05/99
10/05/99
10/04/99
09/30/99
10/12/99
10/01/99
09/28/99
09/28/99
09/29/99

LAB QC:

CHLORIDE BY IC
CHLORIDE BY IC
FLUORIDE BY IC
FLUORIDE BY IC
NITRITE BY IC
NITRITE BY IC
NITRATE BY IC
NITRATE BY IC
TOTAL CYANIDE
TOTAL CYANIDE

ANALYSIS

10/01/99
10/21/99
09/28/99

09/23/99
09/23/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/05/99
10/05/99
10/05/99
10/05/99
10/04/99
10/01/99
10/12/99
10/01/99
09/28/99
09/28/99
09/30/99

MBI1
MB1
MB1
MB1
MB1
MB 1
MB1
MB1
LC1
LC2

BS

BS

BS

BS
L
L

99LIC083
99LIC083
99LIC083
99LIC083
99LIC083
99LIC083
99LIC083
99LIC083
99LC110B
99LC110B

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
09/30/99
09/30/99

10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99
10/04/99

1r



Recra LabNet - Lionville
INORGANIC ANALYTICAL DATA

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99

CLIENT ID /ANALYSIS

TOTAL CYANIDE
PHOSPHATE BY IC
PHOSPHATE BY IC
CHROMIUM VI
CHROMIUM VI
CHROMIUM VI
SULFATE BY IC
SULFATE BY IC
NITRATE NITRITE
NITRATE NITRITE
NITRATE NITRITE
NITRATE NITRITE
NITRATE NITRITE
NITRATE NITRITE
AMMONIA
AMMONIA
AMMONIA
AMMONIA
AMMONIA
AMMONIA
SULFIDE
SULFIDE
SULFIDE
SULFIDE
SULFIDE

RFW #

MB1
MB1
MB1
MB 1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
Msl
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1

BS

BS
BSD

BS

BS
BSD

BS
BSD

BS
BSD

BS
BSD

BS
BSD

ES

Laboratory
PACKAGE FOR

RFW LOT # :9909L157

MTX PREP # COLLECTION EXTR/PREP

99LC110B
99LIC083
99LIC083
99LVI068
99LVIO68
99LVI068
99LICA83
99LICA83
99LN3D47
99LN3D47
99LN3D47
99LANA55
99LANA55
99LANA55
99LAM038
99LAM038
99LAM038
99LAM050
99LAM050
99LAM050
99LSD050
99LSD050
99LSD050
99LSD051
99LSD051

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

09/30/99
10/04/99
10/04/99
10/05/99
10/05/99
10/05/99
10/04/99
10/04/99
09/30/99
09/30/99
09/30/99
11/17/99
11/17/99
11/17/99
10/12/99
10/12/99
10/12/99
12/28/99
12/28/99
12/28/99
09/28/99
09/28/99
09/28/99
09/29/99
09/29/99

ANALYSIS

10/04/99
10/04/99
10/04/99
10/05/99
10/05/99
10/05/99
10/04/99
10/04/99
10/01/99
10/01/99
10/01/99
11/18/99
11/18/99
11/18/99
10/12/99
10/12/99
10/12/99
12/29/99
12/29/99
12/29/99
09/28/99
09/28/99
09/28/99
09/30/99
09/30/99
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